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SWITCH 15 SOON — What will jet fuel demand mean to refiners? p. 


BUSMAN OR OILMAN? — Some valuable tips for your next trip .... p. 53 
IRON CURTAIN LINGO —Technical Russian is not hard to learn... . . p. 55 
TRAY DESIGN BASICS ~ Beginning a new design manual you'll keep . p. 64 


PRICE 35 CENTS 
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The Sinclair Relining Company's Plant 
in Hartiord, Illinois is equipped with the 
Proportioneers TC-CRP, Type 900-45 Two 
Component Blender. It produces up to 500 
berrale per hour of various asphalt cut- 
backs. The stream blender is arranged to 
blend an sephalt and diluent in « given 
predetermined ratio ranging from 9% 
sephalt and 10% diluent to 55% ssphalt 
and 45% diluent. The diluents are naphtha 
for AC cutbacks and kerosene and distil- 
lates for MC and SC cutbacks This system 
hase recitculation feature on each stream to 
allow a teat run of the blender setting belore 
actually blending products. It aleo has « 
Tally meter for presetting the required 
number of barrele needed in « batch and 
when the required batch is blended, the 
two streams return to recirculation 


Asphalt cutback stream blending of Sincieir 


Refining Compeny, Hertferd, ilineis 


Clese-vp view of Medel TC-CRP unit in control 
hevee sthewn above 


The stream blender uses positive dis- 
placement meters for measuring the two 
base products and the blended product 
The meters give exceptionally high ac 
curacy and very line control over the entire 
range of asphalt cutbacks 

The system is equipped with remote 
stop and start positions at both tank truck 
and tank car loading racks. This feature 
makes it possible for one man to operate 
the blending plant and to do all the re- 
quired loading. 


Out experience in engineering, manulacture 


Send us —— your problem for prompt 


PROV 1 


BUILDERS tRON 


roportioneers, Inc 


FOUNDRY 
BUILDERS PROVIDENCE, 


“STREAM BLEND” ASPHALTS 
FOR STREAMLINED HIGHWAYS 


THE PROSLEM: 


phalt cutbacks n nau 
of asphalt and cutter stock in itial fire hazard 


method 


r vented tanks 4s 4 pe 
{ batch mixing an RC cutback by the additi 


t asphait re 


The present 
naphtha to h high evaporation losse 
1anical agitat end product whi 
ice the snd viscosity. Material an 
n MC 

requires pr 


and experience of the operator 


THE SOLUTION: 


Continuous 
with after-« 
predetermine 
This system eliming 
the need { 
increases ethicien 


rred 


with stream blending 


ment of master ratio « 


| Features: | 


Streamlined Operation 
In-line Mixing 
No Loss of Light Frac 


No Fire Hazard Flexibility 


“THE BEST COSTS LESS" 


and service of complete blending systems is at your disposal 


inalysis and recommendations 


. Division of B-I-F Industries, Inc 
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plunger power pump in Typical w 


triplex charge service "[ptha 


Platforming reactor 


Typical Wilson-Snyder 


Universal Oil Products 


duple 


in 
an Atlanti, 


Steam 


Pu 
Catforming hand 


lin 
"9 '"stallay 


ton 


—your best buy for 
| LOW-Capacity, HIGH-Pressure Services 


ECIPROCATING pumps offer many money-saving advantages over multistage centrifugals 
from 20 to 200 gpm when the differential head in feet is over 20 times the gpm. 


LOW OPERATING EXPENSE—S5 to 90°). efficiency EXPERIENCE—l or over 75 years, Wilson Snyder ha 
7 over the complete operating range is generally ac furnished heavy duty pumps of the highest quality 
cepted for roller-bearing-equipped power pumps. The and performance records in thousands of refinery in 
efficiency range of 20°], to 60%, for centrifugal pumps stallations throughout the United States and foreign 
means that the user must have prime movers 425°; countries have established them as the industry 
to 42°), larger than required for comparable recipro finest pumps. As a builder of both centrifugal and 
cating power pumps. Think what this means in power reciprocating types (including power and direct 
savings! acting steam) you can be sure of an unbiased re« 


ommendation as to which type will best suit your 
conditions 


LOW MAINTENANCE EXPENSE — Reciprocating 


pumps develop high pressure at moderate speed and Give your nearest Oilwell” Pump Specialist an opportunity 


running clearance, whereas centrifugals depend on to quote on Wilson-Snyder pumps for your requirements 
high speed at very close running clearances to de 


velop pressure. Maintenance engineers know that WELL SUPPLY 


grit, welding beads, mill scale, etc. in suction lines DIVISION UNITED STATES STEEL CORPORATION 
and vessels, as well as unstable suction conditions Executive Offices—DALLAS, TEXAS 
can cause serious seizures and mechanical seal failures with Refinery Equipment Specialists at 
of multistage centrifugal pumps; with costly operat Beaumont, Texas Braddock, Pa 
ing delays and expensive replacements Why risk Calgary, Canada Chicago, Illinois Corpus Christi, Texas 
uch fail a t ave a little fi ace when depend Dollas, Texas Houston, Texas los Angeles, Calif 
BUCH LO SAVE & When pen New Orleans, la New York, N.Y Odessa, Texas 

: ability is your most important need? Ponca City, Okla Shreveport, La Tulsa, Okla 
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Reader’s 


Guide What's New in Petroleum 


The Airlines Are Going ‘Jet’ MeABeEAb FoBOpHT 


cBoen pabote 
What will this mean to refiners? Operation “big 


switch” is coming fast. Probably in another year, rhe line above means “Russian Bear Talks Shop,” 
jet fuel demand will soar past regular avgas. Then, says Marshall Sittig, who then explains how simple 
it'll keep climbing while avgas drops off. How it really is to learn technical Russian and profit 
much jet fuel will we need? By V. B. Guthrie. p. 43 from the information available here right now 
p. 55 
2 3 iu at 4 


How Sohio Makes Ammonia Biggest Boost in LPG since 1922 


and its derivatives. Here’s a thorough-going Sales in 1955 rose 17.2% over those in 1954. This 
description of the new Lima, Ohio, plant, whose was sparked by big upswings in the use of I PG by 
products also include nitric acid, nitrogen solu manufacturers of petrochemicals and synthetic 
tions, dry ice, and urea in the first unit in this rubber. Here’s a rundown and analysis of the 
country to use the Inventa process p. 46 shifts and changes that are taking place p. 60 
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Beat This Lab Safety Record! Water and Wheels 


Indiana Standard’s Whiting, Ind., laboratories has That's what it took to move this giant reactor ves 
broken all existing records with no lost-time inju sel for a new catalytic reforming unit some KOOO 
rics in 7.5-million man-hours of work — and the miles from the Netherlands to its final destination 
record is still climbing. Cooperation was the key at Ras Tanura in Saudi Arabia. Here's a fast 


to the big pay-off, says James E. Friden. p. 51 glimpse of that trip in words and pictures. — p. 62 


How to Take a Busman’s Holiday Getting All You Have Coming? 


Play “busman” on your next trip away from the There’s something “extra” in our newly revised 
job. Visit another plant or a lab and exchange Readers’ Service Cards. We hope you v¢ tarted 
ideas with others in your field. S. D. Boynton tips using it. If you haven't, the cards now include a 
you off on making contacts, planning the trip, and handy order form for telling us what reprints you 
following up alter you get back p- 53 want plus a list to help you choose p- 123 
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New Process Design Methods for 
Optimum Bubble-Cap Tray Design 


The first truly complete process design manual for 
logical selection of every bubble-cap and tray fac- 
tor. This four-part series has a number of “firsts 
Prepared exclusively for you, by W. L. Bolles 
Monsanto Chemical Co 


@® Determining optimum bubble-cap design 

@ Finding optimum cap size and spacing 

@ Proposal for standard bubble-caps 

@ New techniques for optimum tray design 

@ Simple, reliable estimation of pressure 
drop and liquid gradient 


More on Tray Design 


In the second installment of his four-part series of 
articles on bubble cap tray design, author Bolles 
will discuss every factor involved in the process 
design of this equipment 


His second article will include such essential fac 
tors as: construction materials, general types of 
trays, downcomers, weirs, cap pitch, spacing, the 
height of the skirts, and so on 


Don't miss it your March issue! 


Another special editorial report, 32 pages on 
Heat Exchangers 


This is an extra ~ you will also get your usual diet 
of feature articles, departments, and other editorial 
fare. Designed as permanent reference informa 
tion for you, it will cover the following 


@ Definition and use of heat exchangers 
@ Types of construction 

@ Process design and mechanical design 

@® Which processes require heat exchangers 
@ Installation, operation, and maintenance 
@ How much each type of exchanger costs 


Next month — Watch for it! 


Continue ‘‘Readers’ Guide”’ on p. 85 


HOW TO USE IT: 


Your new “Reader's Guide to What's New in PETRO 
LEUM PROCESSING will do two thing for you 
First, the key numbers with each article will tell you at 
1 glance if it is within your scope of interest; Roman 
Numerals indicate industries; Arabic Numerals, fields of 
activity. Second, the longer descriptions will tell you what 
each article is about, and why it can be of help and 
interest to you THe Eprrors 
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PERCENT OF TOTAL GASOLINE PRODUCED 


22 CRUDE DISTILLATION 
THERMAL REFORMING 
50 
"1G. 1. Trends in processes for making gasoline 
7 ) a By 1965 catalytic reforming may account for 50% 
gt of all gasoline 
THERMAL CRACKING 
30 
| 
v4 CATALYTIC REFORMING 
0 
1940 1945 1950 1955 1960 1965 
YEAR 
i 
By HAROLD J. GIBSON to change their processes. A look at the in determine the prope valance 
Ethyl! Corporation, Detroit, Michigan graph at the top of the page (Fig.1) will tween | :, io 
] i the gradual changes in proces An e j nal 1 tak 
a. the growing trend to better evoluti Note that by 1965 catalyti considerati lhof fact that af 
grade gasolines, the cost of pro forming m iwccount for 50° f the t the cost f f r li 
ducing those last few octane number tal gasoline production in the industr imple t t 
has steadily increased. As a result, refin Depending on the specific octane terial t t 
ers are looking anxiously for more eco provement pr mblem, the economi im ip er t | 
nomuical wa to get thet top octanes swer usually consists of a combination of itie lepre t est t harge 
Already octane numbers in the 97 to tetraethyllead and various processing nd reasé bl t 
98 range are being marketed in the East steps. (Some of these processing alterna 
ind Southwest d the ends for : ves are displaved in Fig. 2 he ‘ 
' } An he tren for all tiv re display in Fig ) The gq Octane improvement 
US. refineries in terms of pool, regular tion become How to determine the , d 
and premium fuels show that octane most economical way to get those top enaryze 
number ire continuing a slow, steady octanes. Only b iducting a detailed Fr ly i n deter 
rise each year economic analyst n finer | re ine the « t imp 
To meet the demand for higher-octane of finding the best solution for his refin ent . t ! taining 
fuels, refiners are being constantly forced ery, for from an economic analysis he ptimut ! ny 
mid atte le 
lyzu t t 
| t { it 
TABLE 1. Estimated Pool Octanes and Premium — Regular Octane Numbers | chan ensta, particul 1 incre 
With 2.2 mi gal With 3.0 mi gal mental exy ‘ lere 
TETRAETHYLLEAD TETRAETHYLLEAD | wine 1 ay es { 
Poo K9.4 lvsine the costs of octan 
At the end of 1953 Premium 92.9 94,3 
Revular aS t hig Atl ef 
Pool ”) t tuck 
At the end of 1954 Premium at 9S ¢ top ct t tt ’ t t 
Revulat j i ] incremental cost. Sim 
Poo! ”) y? | ply expres t t t 
At the end of 1955 | Premium 97.0 eoate increau 
| Revular 90.0 number It 
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FIG. 2. Possible combinations of catalytic 
reforming with other processes to give high 
octane fuels 
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RAFFINATE 


HOW 
Ethyl Research 


can help you 


DEBUTANIZER 


CATALYTICALLY 
REFORMED 


> 


RAFFINATE 
EXTRACTED 


AROMATICS 


Our Refinery Technology staff, 
backed up by the extensive fa- 
cilities of the Ethyl Laborato- 
ries, will be glad to share their 
experience with your economics 
people when you conduct a cost 
analysis of your top octanes 
We will work with you, or if 
you prefer, weareevenequipped 
to do a complete cost analysis 


for you, 


Wecan help you answer these 


and other questions: When 
should you use “Ethyl” anti- 


knock compound in preference 


to increasing the catalytic re- 
former charge rate? How does 
increased severity of reforming 
affect your costs? When should 
you carry your tetraethyllead 
content to the maximum allow- 
able 


and under what circum- 


stance 


Your Ethyl Representative 


will be happy to arrange an ap- 
pointment for you with one of 


our Refinery technologists. 


ETHYL CORPORATION 
Research 


Laboratories 


~ 
—— REFORMED q 
VIRGIN 
WAPHTHA 
CHARGE 
| 
ber per Sax: Lead addition now costs an average of 4 
Once you determine incremental ts, t cents per Rese ct be 
‘ es tive wit the tof | al ins 
4 ‘ nt int t} ict octane le vel mer at 
te gy. Her 
« 
‘ 
4 it if tn ¢ 
lis ar the refiner. it has hold hi mat factur 
become incre Ingiy { 
KNOW THIS EQUATION? | . 
¢ RONB 
OO RON, 100 KONn Y (RON ROND) 
re est to Depart t N Et Corp t Park A ‘ 
Ne N W Li Mile Ferndale ¢ Mich 


This is the natural design for 
storage of volatile products. A 
variable volume of vapor 
trapped beneath the steeply- 
pitched, quick-draining deck 
- adds to its efficiency. 


you the best in 


Designed so that the under- 
side isin complete contact 
with the liquid surface. No 
vapor space can exist beneath 
the floating roof. Especially 
recommended where corro- 
sive products are stored. 


if you prefer a double-deck 
roof choose the best—the new — 
Wiggins Doubledek. Complete 
drainage design and between- 
deck accessibility add up to 
unmatched efficiency and 
safety. 


WIGGINS FLOATING ROOFS PAY FOR THEMSELVES 


WIGGIN®S 
VAPOR SEALS 


Whatever your Floating Roof requirements get General American's 
UNBIASED analysis. Unbiased because General American makes ALL 
types of Floatir fs! 

Wiggins Floating Roofs, Dry Seal Gasholders, Lifter Roofs, Cone Roofs 
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GENERAL AMERICAN TRANSPORTATION CORPORATION 


135 South La Salle Street + 
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Chicago 90, Illinois 


d prow PETROLEUM PROCESSING, February, 1956 


4 
Ka 
‘ 
GENERAL 
| 
6 (To obtain more data 


| ¢ 


A McGRAW-HILL PUBLICATION 
& Something New’'s Been Added to Texas 
330 West 42nd St.. New York 36. r YHI RI new ‘ on Py ‘ ditorial tall 
Harry L. Waddell, Publisher It belon to Ronald bk. Cannon, who joined us Jan iS Ou 
Editorial Staff Southwestern Editor. Hell be in our Houston ind replace 
Willies ©. Bland Editar Dave Thornton, who lett us to join OOP 
William C. Uhl, Managing Editor Ron is a native lexan, born over Beaumont-way. He tinished high 
Virgil B. Guthrie, Associate Editor chool in Baytown in 1943——and then enlisted in the Navy. He rved ; 
R 3son, A ate Editor overseas with the Seventh Fleet ('l iS never shot ato). and was re , 
w A. Bussard, Assistant Editor leased to mactive duty in 1946 (Lt, p28) 
A eretto, Assistant Editor 
‘ Polytechnic Institut him a in alumnu He wa 
vv 2 A. Capere Jr Art Director 
graduated (cum laude) in 1948 with in Mechanical 7 
stuart L B Edit A stant ‘ 
Grace. Editertal Ihere’s also some Tulane knowledve in his head, however, he started 
his colleve work there while in the Nav 
W724 Prudential Bldg., Houston 25 Since graduation, Ron's been in the Construction and Repair De ; 
. pont Elwell, West Coast Editor partment of Gulf Oil Corp. in its Port Arthur and Philadelphia rr 9 
1125 West &t + | Angeles 17 
finer bor the past tour year ith Coull be been bicld. Pro 
1188 Nat'l. Press Bldg., Washington 4 | rved pl entative to th contractor, 
Peter J. Gaylor, Patent Reviewer dinating his etlort ith Gaull’s various department I personally in 
pected his work, supervised other inspectors assigned to the unit and 3 
Business Staff assumed responsibility for the correct installation of the work according i 
‘ K. W. McKinley, Advertising Sales Mgr to the contract and ped Hhication \ an atterthought he added | ; 
: R. H. Loy Bus s Mar also coordinated and directed the work of plant forces (except oper 
he Thomopsor or 
j f ps Production Mgr ators) in the start-up of completed unit 
ye0rge Reid (Houston 
Assistant to the Publisher Ron old, married, and ha two chidren outsick 
R . R t ti interest include voll photography ind do un uvid devotes 
egiona aies epresentatives 
3 P of the Pit-Bull-terrier). He's a Registered Protessional Engineer in the 
NEW YORK 36. N. Y 
State of Texas (No. | }) f 
Fred R. Emerson, 330 West 42nd St ee 
Walter W. Patten. 330 West 42nd S# Our choice of Ron, who admits to being a complete novice us an 
7 PHILADELPHIA 3. PA editor, is a vood example of U hind of men we ntoon our stall 
Fred R. Emerson. 17th and Sansom Sts When we look t it {ii ook for an enyvineer ith andustrs 
ATLANTA . GA experience. Wi int a fell Worked plant or engines 
W. Kear BO! Rhodes Haverty Bldg inv oflice. W vant on Lath our lat vhat you 
LEVELAND OHIO think about VI with your day-toeda problem 
William R. Freeman. 1510 Hanna fivure we ins ich a person, if bh and smart 
HICAGO | Lt ind teach him hat he n Is to il it litorial or i lot 
Robert W. Bruley, 520 N. Michigan Ave ( ir than w Timiink n enyvmeer out of a journalist 
| HOUSTON 25. TEXAS You readers in the South t wont much of Ron for the next 
Jone W724 Prudential Bldg few months. Well be keeping him pretty bu na taining program 
DALLAS |. TEXAS But he ll soon be calling on you, attending technical meeting vith 
, kK 20, Adolphus Tower you. and writing helpful informative artich lor you 
[ zias B 3 R n 1020. Adolphu 
SAN FRANCISCO 4. CALIF 
T. Evans Wyckoff, 68 Post St 
LOS ANGELES 17, CALIF editor 
National Petroleum News Platt's Oilgram News Service Piatt's Oilgram Price Service Petroleum Week 
Tins monthly 3gazine A daily Jependent new A Jaily ndependent proce The dustry wide mag 
prices, trans reporting service issued from eporting service sed from ‘ ; i f 
nerchandisir 3 New York ( cago ustor New York Chica 30 Houstor 
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... Corrosive as hydrochloric acid 
... a$ Critical as caustic soda 


... a8 volatile as chloroform 


as viscous as molasses 


in General American 
tank storage 
terminals 


Easy-to-handle liquids and problem liquids alike... they're all 
in a day's work for the men at General American terminals. Storage 
capacity of over half-a lion gallons ts available for any liquid that 


Can tlow thro jana 
Terminals located at: 


{ New York (Carteret, N. J.) Facilities are also available f lending to y ne cation... for 
drumming, barrel in) inning to meet ir need Ol the 
privacy, service, safety and flexibility of you 
capital inve 


By maintaining liq ventories at General Ameri 


you can fill rush orde tO customers or meet 


4! 


quickly, efficiently and economically 


It Pays To Plan With General American 


Tanne STORAGE 
TERMINALS 


GENERAL AMERICAN TANK STORAGE TERMINAI! 
a division of GENERAL AMERICAN TRANSPORTATION CORPORATION 


ith La Salle Street * Chicago 90, Illinois 


(lo obtain more data on advertised products see page 122) PETROLEUM PROCESSING February 
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What's Happening 


in Refining 


Shell Oil has officially completed its Anacorte 
Wash. refinery with the bringing on stream of its most 
fluid cat cracking unit. Desizned tor a 23,000 
b d intake, the new unit ts x pected lo provide very 
high-octane yvasoline yield Desien capacity ol the 
\nacortes plant is 50,000 d 


... Esso Research Laboratories will build and equip 
anew $1.S-million, three story lab building next to the 
company’s main research facilities at’ Esso’s Baton 
Rouve, La. refinery. Advanced X-ray, high speed com 
puting, and radiation facilities will be provided tor the 


1SO-man stall. ¢ ompl cheduled tor early 19° 
.. Ethyl Corp.'s octane survey shows nation-wide 
ivhted averave of premium rose in lO months of 
195 regular, in December averages of 96.1 tor 
premium and 88.9 for regular were up 1.8 and 1.6 


octane numbers, respectively, for December, 1954 


... National Bureau of Standards ts planning to drop 


Savbolt viscometer master tubes as the measuring ck 
ice for lube and fuel oil viscosity. NBS wants to 
tandardize on kinematic viscometer readings con 


erted to Saybolt) value vith ASIM table surcau 
irranved to hear objection to propo il 


~-.- ODM has recently vranted the following rapid tax 
vrite-ol| 


... Ashland Oil and Refining 50.000 bo d crude trac 
tioomator and 20.000 b d cat cracker at Cattlhesbur 


on S4.15-million, on SI. l-million 


ind 14 on S250,000 


... Bankline Reactivation of SOO b d alkylation 


equipment at Bakerstield, Cal on SSOO O00 


.. Cooperative Refinery Assn. 4.200 b di cat 


reformer, 3.000 b d hydrogenation unit, &.000 bod 
coking unit at Cottevville, Kan., 65° on S3.912-mil 
hon, 40% on SS8S.000, and | on S63 000 


... D-N Sunray Oil Kpansion of cat cracker and 


recovery system at Tulsa, 65% on $828,000 


Pure — 15.000 b d cat reformer at Smiths Blut! 


64 on $4.535-million and 4° on $&97 300 


... Sunshine State Refineries) 0.000 d refinery at 


fampa. bla on 4° on S| 


and 15%. on $75,000 


City Refining— Expansion of alkylation unit 


it Texas City, 100 on and S50 


() 


' 


... Corpus Christi Refining Co. has temporarily shut 
down its 7,000 b d Corpus Christi plant to improve 
nd expand tacility The $1.2-milhon program wall 
bring the refinery back on stream by June | with a 
capacity of over 10,000 Among improvement 
vill be a redesigned and expanded crude unit of 3,500 
b d capacity, two new 50,000 bbl crude tanks, two 
converted 55,000 bbl product tanks, a new loading 
dock, and added a ph ilt « UpPacily his last accounting 
tor almost half of the expenditure 


... United Refining’s Warren, Pa. neutral oil and wax 
filtering operation ine etting back on stream after a 
recent fire at the refinery filter house. Fire and result 
nt explosion caused “very little loss of product 


... APH figures show two new refining records reached 
ith the turn of the new year. bor the first time refin 
ery crude runs crossed the &-million bo d mark. In the 
ime first week of the year, distillate fuel ol output 
reached an all-trme high of | millon bbl 


... Socony Mobil plans to add 10 cat reformers, tour 


IkVlation unit ind three hydroven desullurizers to 
its refining faciities by 1958. Total building and im 
provement program cost: $226-million. S9S-muillion 
sill be spent this year, in 19! 


6-millton 


... Frontier Refining ts bringing a 2.500 b d Plat 
iormer and 3.000 bod Unitiner on stream at its Chey 
cone, Wyo. retinery. The units, bemy installed by Pro 
con, are part of a SI millon program. (PP, March 


... Northwestern Refining has started using Canadian 
rude in it OOO b St. Paul Park, Minn. retinery 
eon bbl tant pro additional 


lor the Canadian 


+ Pontiac astern Corp. has given bluor the con 


tractfor its 12.000 b> d refinery near Hat 


tiesbur Mi Plant wall pro low-pravity Missi 

crud ising Plaid Coking and Unitining, Other 
pro units meclud destilation, Phermotor 

t Plathormin alkylation 
ind clectric d tin Completion heduled tor 


New units new under construction 


Sun is building a million, 1.400 to 1.600 


| d alkylation unit at its Loledo, ©. refinery. ¢ 
pletion 1 heduled tor April 

. bide Water has started three n mits at at 
till-vome-up 130.000 b/d refinery near Wilmington 
1) polymerization plant recovery plant 
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What's Happening 


Regional developments 


..+ Aviation Fuels, Inc., and Sinclair both plan activity 
on the Texas Gull Coast. Aviation Fuels will build a 

t-muillion refinery at Beaumont, and Sinclair wall 
pend $16-million for expansion of its Houston re 
finery 


... U.S. Oif and Refining, and General Petroleum 
Corp. both have plans for Washington State. U.S. Oil 
und Refining wall start a $10-million refinery at Ta 
coma, and General Petroleum will add $3.6-million in 
mprovements at its Ferndale plant 


in Petrochemicals 


... B. F. Goodrich calculates that synthetic rubber 
will account for about 62° of the 1.335-million tons 
of rubber of all types expected to be consumed in the 
this year 


. «+ Koppers has been granted U.S. licensing rights to 
a German aromatic recovery proce Both hydrogena 
and distillation to 
remove paraflinie compounds and purity tinished ben 


vene, toluene, and xylem 


tion, to remove sulfur compound 
are used in new proce 


. « Shell Chemical will become the second oil com 
pany producing urea when its new 36,000 tyr plant 
foes on stream at Ventura, Cal. this fall. The Monte 
catint process will be used, with the necessary ammonia 
und carbon dioxide coming from Shell's nearby am 
moni plant. Sohio was the first oi company in the 
Held. Its Lima, Ohio plant 1 
ments this month 


heduled to start hip 


. «+» Phillips Chemical is planning another substantial 
capacity boost for its rubber facilities at Borger, Tex 
Phe company wall add 300 t yr in copolymer out 
put to the previously announced 15%. expansion, gis 
inv the plant a capacity of almost LOO,QO00 tyr. A 
cheduled tor Phillips 
edyacent butadiene plant Goal there ws also about 
LOO OOO 


4.000 tyr capacity boost 1 


Columbia-Southern Chemical will extensively ex 
pand research and development work at its Barberton, 
Ohio laboratories, The company perchlorethylene 


processes were developed there 


Grace Chemical ts expected to build its S18-mil 
hon polyethylene plant somewhere in the Gulf Coast 
area. An option on a site near Baton Rouge, La. has 
been taken and other both im that area and else 


Where, are being considered 


bscambia Bay Chemical has awarded Blaw-Knox 
the contract for its 15,000 tyr polyvinyl chloride plant 


cheduled to go up neat Pensacola, Fla ite of | 
cambia till-in-construction, $23-million ammonia 


plant 


Petrochemical briefs 


... Northwest Nitro-Chemicals plans to build a $22- 
million fertilizer plant in Medicine Hat, Alberta 


..« Petroleum Chemicals will spend $4.4-million on 
expansion of its Lakes Charles, La. butadiene plant 


.. + The Texas Co. is planning a 300 t/d ammonia 
plant somewhere in the Gulf area, possibly Louisiana 


in Foreign Operations 


LATIN AMERICAN NOTES... Pemex has set out 
put of its refinery at Poza Rica, Mexico, at 10,000 b d 
ininimum. Phe new cat crackers are scheduled for in 
tallation by the Mexican oil monopoly at its Sala 
manca and Atzcapotzalco refinerie I.mpresa 
Petrolera Fiscal, the Peruvian government's oil organ 
ization, i about to bring its Villar refinery on stream 
Now rated at 1.500 b, d, this plant was dismantled and 
Amazon from its original site at Zor 
tos ina Sl-million operation 


brought up th 


LUROPEAN NOLES... British Petroleum start 
ed construction of a Platformer at its Marghera, Italy 
cheduled for later this year 
. «+ Greece will soon have its first refinery. The Get 


retinery. Completion 


man affiliate of Hydrocarbon research has started con 
truction of a 30,000 b/d plant at Aspropyrgos. Com 

pletion is set for early 1958... Yugostavia’s fourth 

refinery, now voing up near Makaraska, will prov 

. Petrofina will start up, modern 

ize, and expand the 2,000 b/d Muelheim refinery 
hich went off stream in mid-1954.... Hungary | 


planning to expand it 


Dalmatian cruck 


synthetic rubber industry later 
this year... French retinery throughput reached 15.6 
million boyr in 1955, up about 607,000 bbl trom 
1954, slightly | 
French refining capacity is about 16 


than the preceding annual increase: 
million b 


In Petrochemicals . . . ANIC, the petrochemical 
affiliate of Italy ol monopol PENI, as building a 
‘45-million plant at Ravenna to produce 175,000 t yi 
of ammonia. and 38.000 to yr of synthetic rubber 


Completion ts scheduled for 1957 


LK NOTES... British Petroleum’s 6.000 b d Plat 


former recently went on stream at the company’s Lian 
darcy South Wales \ Te 
tanks and a new coastal jetty are other recent addi 


refinery. Twenty new. storas 


tions. Improvements are part of a $1.5-million pro 
‘ram. One of BP’s UVOP Platformers ts producing what 
is believed to be the highest-octane blending compo 
nent yet obtained from low-naphthene Kuwait crude 
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there’s enough difference to make ALL the difference 


Ktruded inte 


Heat 


comprehen 


Manufaeturis Hl Products Division 
Mill Street. Waterbury : Connecticut. Phone Plaza 4-117] 


HEAT EXCHANGER TUBE 


Phosphorsed Admiralty © Admiralty © Arsenical Admiralty © Munts Metal © Waval Brass Bed Brass 


Arsenical Copper Copper Niche! 10°) & 20 Cupra Niche! 26 m Brass © Alemoum Bronse 


we je a8 of 
= 
This is just one inspection of extrusion dies through whieh a 
cu hve ited to aif idl controller lemperature 
is hot tube shell tre hict 
Scovill Tube ibsequenthy cold-drawn 
One of the most hi hily killed and critical ob my thee process 
: 
cheat of resulting hye ire essential assuranes 
of highest quality in finished tube re 
It needle to tell Seovill istamers that. while correct alloy id 
from 4 miportant to efherent exehanger operator | 
thie nad ound? / thy " 
Seovill Teehnieal Servier and tube ethod 
complete assurance on both these essential count “7 
Heat Exehanger Tube is available in a [sive 
range ol fandard alle (listed below 
gy 
© Deord sed 
ssING, Febru (To obtain more data on advertised prod 1 


What's Happening 


Claim is for “92-plus” research clear gasoline reform- 
ate. Standard R-S UOP Platforming catalyst is used 


In Petrochemicals . . . Over half of the increase in 
British plastic production last year was the result of 
increased output of polyethylene and polyvinyl chlor- 
ide. ICT expects its maximum production of 35,000 
tons of polyethylene this year to rise to 57,000 ton: 
in 1957. Production of PVC in the company’s Hill 
house plant will be doubled in 1957 from its present 

0,000 t/yr figure. British Geon’s new polyvinyl chlor- 
ide plant, about to go on stream, will raise Geon's 
PVC output from 15,000 to 27,000 ty yt 


MIDDLE EASE and AFRICAN NOTES... Syria 
has decided that the long planned refineries originally 
to be located at Homs will instead be built at Tadmor 
. «+ Porfina (Cia. de Combustiveis do Lobito), a Petro 
lina affiliate, will build a 20,000 b/d relinery in An 
ola. Completion is scheduled for late 1957 


PAR EAST NOLES... Mitubishi Oil ts planning an 
other Platlormer 4,000 b/d capacity, and a 750 b/d 
tidex aromatic recovery unit for its 27,000 b/d Kawa 
ihi refinery... Idemitsu Kosan’s 20-30,000 b/d re 
nery will be built at Tokuyama, Japan, near Hon 


hu outhern tip. Financing arrangements for the 
$17.5-million plant, which will use crude from several 
\merican majors, are almost complete... India will 
tart building ats first coal-to-oil plant in the Bengal 
Bihar region probably in 1957, Capacity of the $100 
inillion plant will be 300,000 t/yr . . . Shell and 
Standard Vacuum are planning to build refineries in 
the Philippines. The British Shell plant will be the larg 

t single postwar investment by a non-American firm 
Stunvac’s plant will cost $35-million and have a 21, 
OOO bo d capacity 


In Petrochemicals ... Furukawa Chemical Industry 
Co., a new tirm formed by the eight-company Furu 
Kawa financial combine, will enter petrochemicals with 
the help of three B. Goodrich afliliates. First three 
projects Will be: an $8.3-muillion synthetic rubber plant 
near Lokyo, a $2.8-million polyethylene and ethylene 
oxide plant at Ogu, and an $8. 3-muillion synthetic wool 
plant at 


in Transition 


..« Empire Petroleum Co, of Denver, Colo. has com 
pleted its merger with Wisconsin Oil Refining Co 

Sheboyvan, Wisc. Empire, the surviving firm, reports 
mit the 5.000 bod Sheboyean retinery, down sin 

late 1YSS. wall go back on stream this month with sub 
tantial new equipment. The plant, now the only Wis 
consin. refinery making road oils and asphalts, will 


have taciities for production of all grades of these 
products. The company’s Denver plant will also be 


\}) dl 


. +» Socony Mobil and Houdry Process have settled 
their litigation over certain cat cracking processe 
Ihe amicable setthement calls for exchange of full 
immunities in the moving-bed cat cracking field for 
both themselves and their licensees. Each company 
also may pass on know-how received prior to 1956 

Also, the two companies will grant to each other 
and any present or future licensees an irrevocable 
nonexclusive royalty-free immunity under patent right 
for certain cat cracking moving bed inventions made 
in the five years just prior to 1956 

In acquisition of certain patent rights and in settle 
ment of patent claims, Socony Mobil will pay $3 
million to Houdry in addition to $12.50 per barrel of 
licensed capacity for each paid-up license, and 0.75¢ 
per barrel out of running royalties received, until such 
payments amount to $12.50 per daily barrel of capac 
ity during the next five years for all new TCC license 


in Markets and Prices 


... The industry's fuel oil branch started in 1956 rid 
inv the crest of the wave. Demand for both distillate 
fucls and residuals remained high, and prices advanced 
over a broad front in both primary and secondary sup 
ply markets. Even gasoline, the “off-season” product 

as faring well-——if there was concern over mounting 
inventories, it wasn't reflected in refiners’ offerings at 
icduced price 

Early in September, inventories of kerosine and di 
tillate fuels (combined) were 1O.1¢ higher than a year 
earlier. By mid-January, this disparity had taded com 
pletely. And still primary suppliers were hard pressed 
to meet the demands of regular-customer account 

Phere was a veneral O.3¢) gal increase in distillate 
fuel prices along the Last coast, northward from South 


Carolina. In the Midwest, prices rose O.Se¢) gal gener 
ally. Group 3 prices were up O.25¢ to 1Oe, pal for 
kKerosine and Ye for No 2 fuel Propan pric rose 
O.S5e¢ yal, with Group 3 contract postings at 4.5¢ 


ee el heavy ends, prices were firm to higher. Okla 
boma No. 6 fuel was up another Se, to S195) bbl 
Scarcity of supplies in the Midwest was such that sev 
eral refiners were supplementing their own production 
vith uneconomic tank car hauls trom the Gull Coust 

Residuals also were tight in other markets. Fast 
Coast suppliers limited their offerings to contract cu 
tomers. And on the West Coast, at least two refiner 
were buyers of residual—last summer the West Coast 
upphed lurve quantitics to the Fast Coast 


..~- Good news for the refiner was the announcement 
from Armed Services Petroleum Purchasing Agency 
of its yet fuel needs during the period April-Septembe 
1956 (off season for distillates.) The military want 
49 2-muillion bbl, 


1YSS 


more than in the simular 


period 
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Coker for 
Yorktown Refinery Will Handle 
Heaviest Charge Record 


drums. The Launmus Heater, which is the 


heart of thi proce InNCOrpol ites the criti 


cal desien factors to meet the wide range 


of charade tock mid throughputs 


Phe new coker will come on-stream late 
in 1956. A in integrated part of the York 
town Refinery, it will help 


upph motorists 


dl rane fou ol thy itt 


premitm unleaded motor fuel 


Compan | 


Amoco-Ga marketed in 1S states from 


\Mlaine to Florida 


constructed a larwe perocentace of this 


Phe Delayed Coking Unit for the new country s modern coking ¢ pacity, Launnmnuas 
Yorktown, Virginia refinery of The Ameri can build a cokes ora complete refinery : 
can Oil Company will handle the heaviest for you. Let Lummus encineers show 2 
feed ever charged to a Delayed Coker. The you how 50 years experience with over 
has been selected to (OO major installation Vill produce 
desien and construct the unit Special tech mum return on your capital investment 
nique mve been developed inp 


i ‘ 
laboratorie and pilot plants to handle 
Avenue, New York 17, New York. Engin 


he eering and Sales Office New York. Hlou 

(Charge to the Unit will be vacuum re ton. Montreal, London. Pari 
duced crude which will have 25.06, Con Bombay. Sales Offices: Chicavo, Caraca ; 
radson Carbon and an API gravit 6.) Heat’ Exchanever Plant: Wonesdale Pa 
SES at 210 is GOOO. The will be hubricated Pi; ing Plant: Mast Chicawo, Ind 

| ind C4 plus 6OO 
ton tf coke. The Unit Iso de 

ned to handle lighter stock if 

fhe Coking Unit will have four coke : 


DESIGNING ENGINEERS AND CONSTRUCTORS 


% FOR THE PETROLEUM AND CHEMICAL INDUSTRIES 
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Lightweight 


Chemically 
Resistant 


DEKORON 


Poly-Cor 


harness 


Now you can whip high instru- 


ment tubing installation and re- 


placement costs in your plant—with 
Dekoron Poly-Cor®. That's because 


the chemical resistance of plastic even out- 


lasts expensive alloy tubing .., because its 


lighter weight and flexibility make it a snap to in- 


stall without special tools ... because you can install 
practically any number of tubes at one handling, just 
: like electric wiring. You can't lose with Dekoron Poly- 
Cor — it cuts your investment because of its 
: lower installed cost, cuts your maintenance 
P because it lasts years longer. 
. Tube up with DEKORON completely 
Dekoron products now in all-plastic instrument 
clude single and multiple line harness (above), flat e 
line metal tubing with plas 10-tube “ribbon,” fittings 
tic coating, multiple tube and junction boxes 
QUALITY e RESEARCH « SERVICE 
SAMUEL MOORE & COMPANY 
FROOVUCTS MANTUA, OHIO 
1667 
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Health of Oil Executives Getting 
More Attention by Management 


( YONDITIONS of commonly 
A ated with the early days of the industrial revo 


job slavery aSSOCI 
lution, have of course disappeared from the scene 
Today employe, regardless of job level 
enyineer, SUpPervisol 


workman 
researcher, or department head 

turns in his share of the job to be done, and that’s 
that. He has not sold his 


“soul” to the company. He 


is a free man. What he does on his own time is his 
business. This has been one of the strengths in the 
rapid progress of the private enterprise system—re- 
spect for the dignity of the individual 

There is one area, however, in a man’s private life 
which has been getting an increased amount of atten 
tion. And that is the matter of health. Too many dol 
lars are at stake for oil companies to risk a loss in 
efficiency of executives that might stem from illness 

A growing number of oil firms are setting up health 
programs. Typical of such programs its one being cat 
ried out by Socony Mobil Oil Co.* Headed by a med 
ical department at the home office under a medical 
director, the operation includes in-plant facilities at 
23 locations in the U.S. and many 
S&8 full-time doctors and 59 nurses 
consulting physicians 

Big aim of the program is preventive medicine, to 
try to develop sound living and health habits in men 
as they are rising in their business careers. Dr. G. M 
Saunders, head of Socony’s medical department and 
also chairman of the American Petroleum Institute 
Medical Advisory Committee, points out that much 
can be done to lessen the effects of 
present, older executives 

But, he benefits that accumulate 
over the years will be most apparent among the man 


overseas, using 


plus about SOO 


ilIness on the 
observe Ihe 
avers of the future 


Key to the program is 
tions and counseling by 


regular, periodic examina 


a physician, but confidential 
and usually non-compulsory 

Typical functional and organic problems are a 
large part of the problem of today’s 


this include 


executive and 


high blood pressure, heart trouble, can 


cer, diabete stomach disease and the like 
Big target of medical programs, however, is nervou 
disorders. These are proving to be the biggest thieve 


of operating efficiency on the job. D1 
these range 


Saunder ay 
from minor anxieties and insomnia to 
serious obsession 

Just plain hard work alone is not hurting anyone 
the big factor is worry. “If a man likes hi 
doesn't worry about it, he can take hi 
at night or on the explains Dr. Saunder 

Ambitious though the Socony program may appear 
the company is planning to expand it further 
more in-plant facilities in 
sull lacking 

While this represents a program in one of the big 


ger major oil Companies, many 


work and 
briefcase home 
weekend 


with 


district where they ure 


smaller firms can do 
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ind are doing things for the health of their managers 
They can call on outside physicians and on a num 
ber of organizations American Medical 
Assn., Industrial Foundation, U.S. Public 
Health Service, university medical departments, and 


such as the 
Hyvien 


lite insurance companies W.C 
M ot int bact m Onl toadustry 
Pla / i Ja py 4 


Tomorrow's Ideas Here Today 
At Philadelphia's "Chem Show" 


“pi IURES at an Exhibition” is the tithe of a 


piece of classical music. Phrased another and 


somewhat more apt way pictures of tomorrows 
ways the theme 
of the biannual Chemical Exposition in December in 


Philadelphia's Convention Hall 


equipment today it was in many 


For any petroleum processing industries engineer 
significant ideas, the 
by far one of the best in recent years 


highlight 


eckiny trends in desiyns and 


1YSS show was 
Among 


three 


of particular interest were these 
e A new method for coating metal with a protec 
tive covering of plastic 


eA gas 


radio frequency 


analyzer operating on the principle of 


e A new, integrated process control system 
Ihe new plastic coating process was actually a 
slight trom Ger 


many 


variation of 
The plastics used so tar have 
polyethylene. Thus tat 
uch a 


a technique 
been nylon and 
only relatively small objects 
laboratory ware have However, 
built 
cale production equipment can 


been coated 


as soon as larger coating equipment 1 larges 

object uch as full 

be handled 
Operating principle of the 


Ihe metal object 


technique thuidizing 


for example, valves, fittings, pump 


impeller und other wreyvulas 
heated. It 1 


pla tic 


hape is first pre 
then dipped into a fluidized bed of the 
(which is in powdered form), The object ts 
removed from the bed after 10 to 15S secs. and re 
turned to an oven for curing. A uniform coating up 
to 3/16 in. thick result 
Advantages cited for th 


done in SO% of the 


proce is that coating 


can he time needed for spray 


couting, previously the only way uch corrosion 


resistant materials could be applied. In addition, no 
Hux 


directly 


required the metal is heated and then coated 

Ihe new radio frequency gas analyzer is not yel 
iailable, though it is expected to be sometime during 
the first part of 1956 Based on a new principle of 
mia pectrometry, it us rather 


electively the 


radi ftrequencn 


than a magnetic field to determin 


molecular mass of an unknown pa 


Ihrough a series of plat impressed successively 


vith a selected radio frequen y. the molecular masse 


are propelled. Those molecules which manage to pa 
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Tomorrow 


through a barrier imposed by these radio frequencies 
are collected on a terminal plate. A “leakage” dial 
indicates the mass peak, thus identifying the selected 
puses 

A new scanning and logging system was shown for 
the first time as an integrated unit. Basically, it ts a 
combination of existing instrument components in a 
compact unit, including a graphic control panel. Up 
to 100 process variables are scanned, and then logged 
on an automatic typewriter 

Systems of this type are not entirely new. How- 
ever, this particular system incorporated means for 
pre-setting the order of logging to almost any ar- 
rangement, merely by replugging connections on an 
integral pot relay board. Illuminated signals on the 
graphic panel provide identification of the corre 
sponding recorder or controller in operation at any 


specific time point W.A.B. & W.C.I 


Neutron Irradiation Gives Clue 
To New Types of Catalysts 


c. date, most published material on atomic energy 
as a processing tool has dealt with the direct con 
version of petroleum and petrochemical materials. Now 
the Socony Mobil Oil Co. laboratories have an- 
nounced that neutron irradiation can make catalysts 
out of otherwise inert material 

Catalytically inert pure silica gel was irradiated 
with a total integrated (nvt) flux of 7.5 x 1O°cm™ fast 
neutrons and an equal magnitude of slow neutrons 
Another sample was exposed to one-fourth this flux 

Catalyst activity tests on the irradiated samples, as 
well as non-irradiated control samples, were made 
using n-hexane-1. Mass spectrophotometer analyses 
showed significant deviations for patterns passed over 
the bombarded silica gel, though no skeletal isomer 
ization was found to have occurred 

Conclusions were that the irradiation increased 
silica gel’s catalytic activity for the double-bond iso 
merization of the n-hexane-! 

The induced catalytic activity is thought to be due 
to lattice dislocations 

It is too early to evaluate the future impact of 
induced” catalytic activity on Catalytic processing, 
but the possibilities are vast. By the controlled com 
bination of “natural” and “artificial” catalysts, the 
petroleum processor could have a more exact tool for 
tailoring his catalysts for specific feed stocks and de 
sired products R.L.D 


(1) Wenz, P B md W. Swegler (Socony Vacuum Labs.) 
Cutalytice Activity Induced by Neutron Irradiation of Inert 
Silica Journal of Chemistry and Physic Sept 1954, 


PP 
1567-68 


Isobutylene Can Rise If Tires 
Of All-Buty! Rubber Hit Road 


YOR many years now, the best kind of material for 
| inner tubes has been butyl rubber. Its superiority 
to natural has won for it a solid position. As a direct 
consequence, the makers and suppliers of isobutylene 
and isoprene have enjoyed a fairly stable market 
Butyl is a polymer of these two 


16 


Ree ently, however, the introduction of tube-less 
tires has made obvious inroads on the markets for 
butyl rubber. A fly in this ointment has been reports 
from some areas that tube-less tires aren't the over- 
whelming success they'd been expected to be. All this 
has only served to make the road for butyl a rocky 
one, full of detours and ups and downs 

Now comes exciting new information—a devel 
opment on the horizon of an all-butyl tire with high 
wearing qualities. Butyl apparently has not been the 
easiest material in the world to turn into a tire. A 
prototype of such a tire, already in pilot plant pro- 
duction, has had road tests showing that 

|1-It is far superior to any other synthetic of 
natural rubber tire in wearing quality, because its 
chemical composition provides high resistance to 
both abrasion and oxidation 

2—It has unusually soft riding properties, with 
little or no “cornering squeal.” 

}—It maintains the same air-holding, low-leak ten- 
dencies as butyl tubes 

Still further improvements in butyl may come from 
research now under way by Esso Research & Engi 
neering Co., who announced last month that a new 
butyl rubber pilot plant is to be built at Baton Rouge 
La 

Other butyl rubber studies are also under way at 
Armstrong Rubber Co.’s plant at West Haven, Conn 
Both Esso and Armstrong are producing the butyl 
tires now under test 

Although a commercial butyl tire may be one or 
more years away, the improvements needed in the 
material are seen as quite possible of achievement 
And when they are, it will mean a very good market 
outlet for butyl rubber raw material 

Ihere’s a further plus too. A better butyl is highly 
applicable to use in mechanical goods, fabric coat 
ings, and electrical insulation. For example, in one 
new 1956 model car, the Pontiac, there is an estimated 
100 different applications for butyl, including shock 
absorbers, window seals, radiator hose, foot pedal 
covers, etc WC. 


Chromatography as a Technique 
In Separation Gets New Boost 
YHROMATOGRAPHY, a relatively old idea in 


A separation techniques, got a new boost last 
month when Gulf Oil Corp. announced it had pet 
fected a laboratory technique based on gas-liquid pat 
tition chromatography 

Phe method separates gases and liquids whose boil 
ing points are so close that conventional distillation 
does not provide the separation desired, or at least it 
requires too Muc h time to attain it. Gulls technique 
was also said to separate materials in quantities too 
small for distillation, permitting improvements in 
trace analysis 

No immediate application outside the analytical 
laboratory is seen for this chromatography improve 
ment. However, it would seem to presage some further 
possibilities in full-scale processing, particularly in 
petrochemicals W.C 
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Costly liquid loss in process vessels 
with Schuylernit mist eliminators. 


Schuylernit (wire mesh) mist eliminators for Advantages: Increases throughput . . . im- 
the chemical and petroleum industries are proves process efficiency . . eliminates 
custom designed and constructed for posi liquid loss .. . reduces vessel sizes .. . re- 
tive, economical separation of liquid and duces contamination ... improves product 
small solid particles from any gas or vapor quality 
Recommended for: Vacuum and flash Immediate delivery on round, square or 
towers gas absorbers . . . evaporators special shapes in any thickness for new or 

distillation equipment . . . knock-out- existing equipment. Send for illustrated bul- 
drums steam drums scrubbers ; letin 203, Schuyler Manufacturing Corp., 
gas filters and compressors 80 Porete Avenue, North Arlington, N. J "a 

a 


j 
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MANUFACTURING CORP., NO. ARLINGTON, N. J. 
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COSDEN INSTALLING 
¢ | 
ad | | 
I | | | L, 
I = s| | Ted 


TRADE MARK 
Always among the leaders in the production of highest quality petroleum 
products and petrochemicals, Cosden Petroleum Corporation is installing the % 

UOP Rexforming process to keep pace with the growing requirements . * 
for better motor fuels i 


The Rexforming process, capable of producing gasolines having octane ratings 
well in excess of 100, will enable Cosden to use its UOP Platforming 
unit, which now produces gasoline blending material, for continuous preparation 


of aromatic feed stock for a Udex unit 


Rexforming, the latest catalytic reforming process, was developed by Universal 
and is available to all refiners. The process enables refiners to produce 

the highest quality motor fuels to satisfy the demands not only of today's high 
compression automotive engines but also of still more powerful engines 


expected to be offered soon to the public. 


UNIVERSAL OIL PRODUCTS COMPANY 


% 30 ALGONQUIN ROAD, DES PLAINES, ILL. U.S.A. 
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Forty Years Of Le iders} ip In Petroleum Refining Ti hnolopy 
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IF YOU'RE IN A HOLE OVER 


THICKER AND BIGGER SHELLS... 


Kellogg's °« inde Fabricating Facilities Can Help You Out 


Why let shell geometry present a pro welding equipment for longitudinal cumlerence, in a single short exposure. 
duction bottleneck on urgently needed eams to 16 feet in length, and ew Backing up Kellogg's fabricating 
heat exchangers, towers, and other cular seams 12 feet in diameter facilities are Kellogg engineers, who 
pressure easels’? M. W. Kellogg's In heat treating, Kellogg now can can either assume entire design re 
expanded and complete fabricating handle vessels larger than a railroad sponsibility or work closely with your 
facilities are geared to produce hell car, with thirteen furnace having own engineers; and Kellogy’s staff of 
thicker, bigver, and in shorter time temperature ranges from 1200 to 1950 fabricating-welding engineers, who 
than ever before deg. F. Its pipe bending facilities can plan and administer a continuing 

Production tools recently installed shape carbon steel and alloy piping personne! training program to qualify 
at Ke logy’ New Jersey hop to meet ‘6 inches in diameter to exception welders and mechanics on new tech 
increasing demands for larger vessels ally close tolerances In nondestrue niques for fabricating new materials. 
include: a planer capable of handling tive testing, Kellogg’s latest addition We welcome the opportunity to 
teel plate 40 feet long; huge bending is its Kel-Ray* Projector. Using gam demonstrate what Kellogg's complete 
rolls, augmented by a new, ancillary ma rays, this unique instrument per engineering and expanded fabricating 
),000-ton press for bending plate up mits the radiographic inspection of service can do for you 


to 4 inches thick; and automatic welded seams 6 in. thick, 200 ft. eir- 


FABRICATED PRODUCTS DIVISION 
THE M. W. KELLOGG COMPANY, 225 BROADWAY, NEW YORK /7,N. Y. 
The Canadian Kellogg Company, Limited, Toronto Kellogg International Corporation, London 


LBSIDIARTES OF PULLMAN INCORPORATED 
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Question Box 


Want to ‘ 


THE DOLLARS AND CENTS OF SAFETY 


New film of interest 
to refinery construction 
personnel 


Of interest 


to refiners 


ADVERT 


One of a Series of Interest to the Petroleum Industry 
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Du Pont Lead Hazard Clinic helps 
promote safe TEL handling 
through education 


A way of life 
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RAYNE, LA. 
4-GMWA's 


@ GutF Interstate Gas Company has designed its com- 
pressor stations for one man, semt-automats push button 
operation and has installed 2,000 hp Cooper-Bessemer 
GMWA COMpPressors at 


1,150-mile gas transmission system 


three stations on their new 


Shown here is the compact COMPLeSssor arrangement in 
Rayne, La 
at the junction of the two gathering laterals and mainline 
starting point, ts equipped with four 8-cylinder GMWA 
units, identical to those in the Banner and Clementsville 
kach of 


offers top automatic operating efficadency without sacri 


one of these plants This important station, 


stations these Cooper Bessemer installations 


ficing flexibility 


Helping push natural as to the northeast, these depend- 
able Cooper-Bessemer units can be relied upon to deliver 
continuous top availability, low operating expense, un- 
matched compressor flexibility and minimum maintenance 


demands 


All the latest ¢ ooper Bessemer V-angles 
GMY A CMW A 


on heavy-duty compressor requirements from 200 to 4000 


are ready to help you cut costes 


hp For further information, contact the Cooper-Bessemer 
office mearest you. 


PUSH-BUTTON 
OPERATION 


on Gulf Interstate’s Mainline ... with 
Cooper-Bessemer GMWA's 
at 3 Key Stations 


COOPER-BESSEMER 


CITY, PENNA 


New York City © 


Houtstor 


Was 


Angeles 


Orleans, 


CLEMENTSVILLE, KY. 


4-GMWA 


7 


+ — 8,000 C-B hp 


/ MOUNT VERNON, OHIO 


Dea 
on. O. ¢ 
Calif. @ 
la. Tulsa 


Edmonton, 


Seattle, Wash 


reqqtor 


Shreveport 


Louis, Mo 


Otla. 


Alberta 


Bradford 
and 


Cooper Bessem 


rte 


fou 


Nova 


Po 


wered 


Odessa Te 
Francisco 
Mou 
of Canoda 
colia 


Rayne 


lid, 


station 


Efficient Power - 
Show here the e y er le ef f the GMWA 
Ete: 
om 
comore t building of the 0 per pou” 
DIESELS GA ENGIN GA « NGIN RIVEN AWN 


For reforming 
natural gas 


Stainless 
Steel 


UNITED STATES STEEL HOUR Televised alternate 


ult your newspaper for time and station 


4 


If you could peek inside equipment used for production of syn 
thetic gas and hydrogen, you would see a veritable showplace 
for Stainless Steel 

Without Stainless Steel tubing and devices, maintenance costs 
would go through the roof. With Stainless Steel, the greatest 
freedom from severe petrochemical service is the usual result 

Of course, there is the job of selecting just the right Stainless 
Steel composition the composition with the best performance 
cost ratio. This problem is discussed in our booklet, “Perform 
ance of Stainless Steel in Petroleum Refinery Service.” 

Lag d copy is waiting Just write to United States Steel, Room 
5191, » William Penn Place, Pittsburgh 30, Pa., and we shall 
be 7 to send you a copy 


UNITED STATES STEEL CORPORATION, PITTSBURGH + AMERICAN STEEL & WIRE DIVISION. CLEVELAND 
COLUMBIA GENEVA STEEL DIVISION, SAN FRANCISCO + NATIONAL TUBE DIVISION. PITTSBURGH 
TENNESSEE COAL & (RON DIVISION, FAIRFIELD ALA 


UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


USS STAINLESS STEEL 


SHEETS STRIP PLATES PIPE TUBES - WIRE 


BARS - BILLETS SPECIAL SECTIONS 


im 
7 
— 


PROPANE 


BUTANE 


Dry it sweet every time with DRIOCEL 


DRIOCEL S IS NEW. It is a low-cost, activated bauxite catalyst toward heavy ends of the liquefied gases 


desiccant specifically developed to overcome sour 


; : : LONG SERVICE LIFE Initial installations put on 
ing of LPG products during the final drying step 
; stream over two years ago are still operating 


DRIOCEL S PERFORMS A THREE-WAY TASK. THE SPECIFIC PROPERTIES of this new drying agent 


1. It does a thorough job of drying the liquefied also suggest its use in the drying of chlorinated 
products and fluorinated hydrocarbons 
2. It does not exhibit a souring reaction with sulfur Under the well-known brand name of Drioce!l 


compounds which originate in sour gases and crudes M & © offers a complete line of reliable desiccants 


escape the caustic wash— are entrained in the for drying air, hydrogen, CO», hydrocarbon liquid 


pre-dryer stream (which may deceptively test and gase further proof of our ability to solve 


sweet and then are decomposed in the dryer many a tough processing problem with versatile 


by ordinary desiccants to yield sour product orptive minerals. The coupon will put us to 


3. Driocel S does not act as an acid polymerization work for you ‘ 


MINERALS & CHEMICALS CORPORATION OF AMERICA 
15 Essex Turnpike, Menlo Park, NJ 


jATTAPULGUS POROCEL PRODUCTS from Please send me without obligation 


Bulletin. “Bousite As A Dr ying Agent 


Generous sample of Driocel § 


MINERALS & CHEMICALS name Nile a 

CORPORATION OF AMERICA mpony geen 

15 ESSEX TURNPIKE, MENLO PARK, 
A Wav. city Lone state 
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“I’m Fep Up!” screamed Simpkins, the Superintendent. ‘I’ve had 
it, and I’m fed up. That mixer has Gor To Go!” 


“But boss,’’ soothed Barney, the Bird Dog Assistant, ‘‘that mix- 


K apades in 
er can’t be shut down. The Front Office has already told us...” 
mrt industry. “Our!” interrupted the seething Super. 


. that if we can’t spark up production, changes are gonna 
be made,”’ finished Barney. 

“You're Ricut,”’ said Simpkins coldly. ‘“You’re so absolutely, 
definitely right. Changes are gonna be made— Now!”’ 

“Can't we talk this over, man-to-man?’’ mumbled Barney. 
“Seems to me. 

“Sure we can talk it over,” said the Super, “sure we can. 
C’mere m'boy. I'll talk, and you listen. 

“You've got two weeks. Two weeks to Ger THat Mixer Out 
and something an awful lot better in. That’s your mission, boy, 
an out and out case. The mixer or you. Think it over,’’ said the 
Super, with a man-to-man pat on the back 


THE CASE OF THE MACHIAVELLIAN MIXER 
AND SATIATED SUPERINTENDENT 


your help,’ phoned 
Barney to his nearest SK Sales 
Engineer. “I've thought over this 
problem I've told you about, read 
SK’'s Bulletin J-1, and | think a jet 
of some kind is right for the job.” 


“YOU'RE RIGHT,” replied 
nearest Sales Engineer. “You're 
so absolutely, definitely right. An 
SK Water Jet Eductor will do the 
job, and I'll be right over to tell 
you how.” 


NO BIRD DOG NOW 


Now, gasoline dyes are mixed this way. A container of gasoline dye 
is weighed on a scale and the operator notes the reading at which 
he should stop addition of dye. He takes a flexible hose, which is 
connected to the suction connector of the eductor, inserts the free 
end of the hose into the powdered dye, opens the eductor valve, 
and draws the proper amount into the eductor where it mixes and 
blends with the gasoline which is used as the eductor pressure 
fluid. No bird dog now, Barney is consulted on every production 
problem — bowls with Simpkins every Thursday night. 


MORAL 


Get acquainted with 
all types of SK Jet 
Apparatus. Send for 
a copy of Condensed 
Bulletin J-1. 

Make use of a 
qualified specialist, 
your nearest SK 


Sales Engineer 


@ Schule and Koertin ng 


MANUFACTURING ENGINGERS | 


2247 STATE ROAD, CORNWELLS HEIGHTS, BUCKS COUNTY, PA. 
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atno extra cost! 


STELLIPE faced seating surfaces are among face-to-face alves They assure operation 
the many plus advantages offered by Vogt ccononmues and longer life and are available 
General Purpose Valves. Fusion welded to in a complete range of sizes and types from 
the removable stainless steel seat rings of ie to 2 They are rated 800 pounds at 
gate valves and to the integral seat of globe 850 bo and 2,000 pounds at 100 F. Send today 
and angle valve bodies tough, long Wcariny for tree « italoy 

STELLITE affords amazing resistance to No. 2 ine savies desctibinn the 
erosion, corrosion and galling af 


Phe new line of Vogt drop forged steel GP's 


HENRY MACHINE 


co 


Bow 1918 © Lowiswille |, Kentucky 


completely tills the demands of industry for AD 
a line of compact, lighter weight, shorter \ DOL No. 1 fo Cotelog F-9. Address Dept. 24-FPP 
>» 
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) FORGED STEEL 
VALVES 
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Reasons why you 


ROCKWELL- 


The Rockwell-Nordstrom valve 
lubricated plug valve 


the original 
has been copied often 
... but never equaled. Its leadership has been 
through 40 years 
service in the petroleum, gas, chemical and 


proven of outstanding 
process industries. 

Look at the twelve Rockwell-Nordstrom 
valve features shown on these pages. They 


valve than 


Yet 


than the price of 


Rockwell-Nordstrom 
often less 


you 
pay no more 
ordinary valves 


life and lower end cost than you ever thought 


and you get longer service 


possible. Available in a complete range of 
sizes and pressure ratings in semi-steel, stain- 
less and corrosion resisting metals. Rockwell 
Manufacturing Company, Pittsburgh 8, Pa. 


are 


Multiport 


the reasons why you can’t buy a better 


‘anadian Valve Licensee: Peacock Brothers Ltd. 
( lian Valve I P k Broth Ltd 


Screwed Gland Type 


j ““Sealdport” grooves at 
both sides of the plug give complete shut-off in either direction. In the closed posi 
tion, the ports are completely surrounded by a sealing lubricant film. When turning 


the plug, grooves exposed to the line fluid ports are automatically disconnected. 


* Registered Trademark, Rockwell Mig. Co 


The tapered rotary principle is the simplest, 
most positive valve action known. The taper of the plug and seat maintains an 
intimate working contact between the two parts at all times. Quarter-turn opera- 
tion is from two to five times faster than ordinary valves. 


Corrosive and erosive elements 
can wreak havoc on exposed valve seats. But in a Rockwell-Nordstrom valve the 
seat is never exposed. Material touching the plug in the closed position is scraped 
off when the plug turns back to open position. Critical seat areas are completely 
sealed by pressurized lubricant. 


There are only three basic parts comprising the 
standard Rockwell-Nordstrom valve (1) body, (2) cover, (3) plug . . . the only 
movable member. It is a mechanical axiom that “the fewer the parts, the fewer 
the repairs.” 


| 
Bolted Gland Type Mis | 
< Ve 4) 


better valve than 
orastrom 


The Hypreseal stem is entirely independent of the 
tapered valve plug except by a floating equalizer ring. The stem has a long threaded 


“the, engagement in the neck of the valve body to carry the outward line pressure thrust 

v\ B, and seals against leakage without excessive friction of deep stuffing boxes. ‘The stem 
<. thread is lubricated and sealed by lubricant from the chamber surrounding the 


equalizer. Injection type packing prevents escape of lubricant around the stem, 


In Rockwell-Nordstrom valves the plug has a small, but 
co - ' highly important, degree of resiliency. This prevents binding, allows the lubricant 


L\ “lacking” action to function properly, and avoids unseating which would result 


in loss of lubricant, seat exposure or damage 


The shoulder type of stem seal is used in preference to conventional 


ys | stuffing boxes. It is compact, produces a minimum of friction, and combines the 


functions of stem seal and thrust bearing. 


The interior of Rockwell-Nordstrom valves presents 


an unbroken line devoid of crevices for any lodgment of line contents. Flow 


characteristics are designed for minimum pressure drop. 


ba ie’ The Rockwell-Nordstrom Hypreseal is the only valve 
fo, that can be repacked under any line pressure and in any position. ‘This eliminates 
‘ 
shutdown of the line. No packing gland or stuffing box is used, 


Rockwell-Nordstrom valves are the only type 
are ae 1) Of valve that can be fully adjusted and lubricated in service In any operating 
a) | position the plug can be jacked from its seat by a few turns of the lube serew or 

/ by injections with a lubricant gun. 


Rockwell-Nordstrom valves are not restricted 
SS to one-way flow. There is no single “pressure side” requiring a specified end to go 


on the upstream side. Since the Rockwell-Nordstrom non-wedge action and transfer 
4 
- oy . of plug pressure to the lubricated seat allows operation at any pressure differential € 
« 
te within its range, galled or frozen valves and by-passes are eliminated 


Compare the overall dimensions of 
Rockwell-Nordstrom valves with any other type of valve and note the saving in 
f---<p space. For most Rockwell-Nordstrom valves the space occupied is little more than 


the diameter of the line pipe flanges 


ROCKWELL-Nordstrom VALVES 


Lubricant Sealed for Positive Shut-Off 


40° YEAR 


b 
om 
6. | 
7. 
8. 


Because 
Norden-Ketay 


planned for tomorrow... 


ACRAGAGE’ 

SOLID FRONT 
PRESSURE GAGES 

ARE AVAILABLE TODAY 
AT NO EXTRA CosT! 


The first to apply the advantages of solid 
front case design to pressure gages as a 
standard feature... Norden-Ketay 
remains the only manufacturer offering 
you this big plus at no extra cost 


Front cases full rear-area blow-out 
disc provides complete safety in every 
pressure range; permits quick, 

easy adjustment and calibration 


CAPILLARY BLEEDER — permits complete filling 
bourdon tube assembly without necessity of 
cumbersome equipment for evacuation; 
provides for purging of bourdon 

tube assembly 


EXCLUSIVE SHOCKSTOP FEATURE integrally 
mounted pulsation dampener is NOT 
dependent upon restrictive orifices which 
tend to clog 


PNEUMATIC TRANSMISSION SYSTEMS pressure 
indication at the process and in the control 
area thru transmission of a simple, 

safe air signal 


For the name of nearest distributor and full 
details, write for file #20B. 


NORDEN-KETAY (CORPORATION 


INSTRUMENTAND SYSTEMS DIVISION 
Wiley Street, Milford, Connecticut 


at FORCE BALANCE PRESSURE 

COMTHOL EQUIPMENT FUEL FLOW INSTRUMENTATION ACCELEROMETERS 
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‘These are our contributions 


to tomorrow better’ additives 


y is not f Fol Very Duty tube 

ill be needed to provide optimum efficiency in engine 

ling systems. Better barium compounds will 
their extra measures of protection to detergent add dd 
To be prepared for thisday,wehave... 
Substantially increased our reserves of barytes. 


Developed flake Barium Oct chydrate nd 
hydrate .. . advanced forms of soluble barium values. 


Initiated bulk, shipment of barium alkalis in 
hopper cars to serve large additive users. . 


Westvaco engineers, 


_ better barium compounds will rom 


If you are working with lube oil additi we would like | 
to send you a copy of the new 24-page let giving 
complete on WESTVACO" 


i, Westvaco Mineral Products Division a 


MACHINERY AND CHEMICAL cosreration 
General Offices treats Maw Verh 17 


4 


\ 
\\ \ 


Here are a few of the hundreds of Detachable Con- 
tainers we have built to solve handling problems of 
every description, A few others not shown include 
with insert contain- 
ers... fully-insulated . . . lined with lead 

lined with fire brick . . . with windows and doors 


those with compartments . . . 


This 3 cu. yd. Container has skids 
for fork lift truck transfer. 


(lo obtain more data on advertised products see page 122) 


Dempster-Dumpster serving a 
6 cw. yd. container with cool- 
ing fins for handling a high 
temperature product. 


10 «vu. yd. Container widely used 
for refuse and combustible wastes. 


. with casters . . . flat bottoms and open at one 


end ... with teeth ... with shelves for tools and 
supplies—and we could describe hundreds more, 
all served by one Dempster-Dumpster and only one 


man, the driver. 


Flanged wheel equipped containers 
for remote loading. 


DEMPSTER 
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4 manufacturers to 
$82,000.00 annually 


handling waste materials! 


600 Gal. stainclad tank with brine 
cooling channels. 


BROTHERS 


February, 1956 


PETROLEUM PROCESSING 


These four industrial plants expect to save, in 
labor costs alone, during the first five years 
service of the Dempster-Dumpster System— 


A PLASTICS PLANT: $26,958.00 savings on 
an investment of $9,523.50 in Dempster- 
Dumpster equipment. Savings alone pay 


for equipment in two years. 
A CHEMICAL PLANT: $204,076.75 savings 
$40,968.00 in this 
savings pay for equipment 


on an investment of 
equipment... 
in one year. 
AN AUTOMOTIVE PLANT: $135,000.00 
savings on an investment of $19,272.00... 
savings pay for equipment in 9 months, 
A PAPER AND PULP MILL: $43,104.00 savy- 
ings on an investment of $10,750.00... 
savings pay for equipment in 114 years, 


Those are typical examples. Visualize a Demp- 
ster-Dumpster, operated by only one man, the 
driver, serving scores of big steel containers, 
one after another, in your plant, Containers of 
many designs and types, handling waste or 
salvable materials, raw or finished products, 
fluids including acids, combustibles, dusty ma- 
terials—anything that can be handled in up to 
21 cu. yd. detachable 


Containers 


Dempster-Dumpster 
payloads up to 19 tons. Savings 
are tremendous! Take advantage of our free 
engineering service, which determines by fact- 
finding survey the cost cutting possibilities of 
this system in your plant 


Inc. 


Dempster Brothers, 


A Container available up to 10 cu. 
yds. with or without lids for many 


packaged products. 


526 Dempster Building, Knoxville 17, Tenn. 
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Require stability, too... 


and with Davison’s LOW DENSITY catalyst you get 
commercially proven higher stability. You get a higher degree 

of thermal stability without affecting the resistance to 
attrition or other proven qualities of Davison catalysts 
Commercial fluid cracking units, operating for over one year, 


demonstrate that this stability leads to 


Higher surface area—Higher pore volume— 
Higher pore diameter—Higher catalytic 
activity —Improved regeneration 


This new LOW DENSITY catalyst is yet another Davison 
catalyst manufactured with controlled catalyst characteristics 
At Davison you can get the catalyst best suited for 
your unit. For information on Davison's new 
LOW DENSITY catalyst, as well as other Davison 


catalysts, see your Davison representative or write 


Chemistry 


DAVISON CHEMICAL COMPANY 


Division of W. R. Grace & Co 
Baltimore 3, Maryland 


Seles Offices: Chicage, Houston, Tex.; New York, N. Y.; Baltimore, Md 
in Canede: Devisen Chemical Company Lid., Toronto 


PRODUCERS OF. CATALYSTS, INORGANIC ACiuS SUPERPHOSPHATES 
TRIPLE SUPERPHOSPHATES, PHOSPHATE ROCK, SILICA GELS AND 
SILICOFLUORIDES. SOLE PRODUCERS OF DAVCO® GRANULATED FERTILIZERS 
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HYDROCARBONS* 
STUFFINGBOXLESS AT HIGH 


PUMPS SUCTION PRESSURES 


NO STUFFING BOX! NO PACKING! 


Bingham Stuffingboxless Pumps are tures to 850° F. and higher also can be 
successfully handling liquids having handled 
high vapor pressure, requiring high Bingham Stuthogboxless Pumps are 
suction pressure and, frequently, ab in service today all over the world, 
normally low pumping temperature with distinguished records in reliabili 
( 400"). ty, continuity of service, and low 

Standard models handle suction maintenance. Write to your nearest 
pressures up to 2,000 psi (higher pres Bingham office for Bulletin 107 or for 
sures available). Pumping tempera additional information 

*And other v tile liquids 


BINGHAM 

STUFFINGBOXLESS 

PUMPS OFFER: 

® Lower overall 
installed cost 

® Less operating 
attendance 

® No misalignment 
of moving parts 

® Smooth operation 

® No auxiliary lub- 
ricating system 

® No exposed 
moving parts 

® Positive motor 
cooling 

® All parts are 
accessible 


— 


FIREPROOF AND EXPLOSION-PROOF! leakage of 


vapor to atmosphere or leakage from outside into handling le 

d j 

pump is impossible. Not only is plant and personnel uct F  £ P j io 
cle ‘ ‘ 

protected, but loss of valuable pumpoge is prevented Company ref y, Bayway, New Jersey 


Type KT Mult Stage Stuffingbosless Pump illustrated 


SALES AND SERVICE OFFICES , 
BOSTON, MASS PA 
CHICAGO An FRAN CALIF 
SINCE 1921 DENVER, COLO , WASI 
BINGHAM PUMP COMPANY ms er 
KANSAS CITY. MO PAU 
General Offices: 2800 N.W. Front Avenue, Portiand 10, Oregon NEW ORLEANS. LA A 
i d NEW YORF Ty on’ CAN 
actories: Portiand, Ore. + Vancouver, B.C., Canada PMILADELPHIA. PA VANCOUVER. 8C.. CAN 
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New BETTER way to insulate plant piping 


Less than two years ago it was a time-consuming 
and expensive job to insulate plant piping. Not so 
today, thanks to a new concept in pipe insulation — 
G-B Snap*On, the new one-piece molded pipe in- 
sulation of fine glass fibers 

Snap*On goes on piping far quicker and easier 
than any other pipe covering, with less down-time 
or interruption of plant processes. It comes in 6’ sec- 
tions that can be snapped over piping in a matter 
of seconds. It's exceptionally light in weight, easy 
to apply even in tight spots. No time is wasted in 


clean-up, since Snap*On is clean and dustfree, won't 
crumble when dry or get muddy when wet 

All this adds up to quicker, easier application 
than you've ever experienced. So don’t fail to try 
Snap*On the very next time you need insulation 
from chilled or heated piping where temperatures 
do not exceed 350 . You'll find there’s absolutely 
nothing like it for economical application, thermal 
efficiency and permanence. 


FOR SAMPLE AND NEW BROCHURE, 


write today or call the G-B Distributor in any of 57 
cities. You'll find him listed in the Yellow Pages under 
“Gustin-Bacon Insulations.” 


Thermal and acoustical glass fiber insulstions 


© Pipe Couplings and fittings Railroad gaskets and supplies 


266 W. 10th St., Kansas City, Mo. 


obtain more dat 


on advertised products see page 122) 
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Carrier 
Centrifugal 


Compressor 


on the job at 


The Pure Oil 
Company 


This Carrier Ce 

plays anes ‘ 

ture ol hieh-t 
heavy oils at the Lemont 1 
finery of The Pure Od ¢ ompan 


supple compre edaittoad flutde 
lytic cracker to convey a 
the chemwal catalyst 
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rake riplete Line « 
trifugal | 
for 

up to hp 
Hindreds of the 


crent Carrier mach 


at dozen 


centrifugal compressors 


refrigerating equipment 


(lo obtain more 


= 
: 
© } 
Carrier) 
4 felines bene thie Me 
country — The Atlantic Refining ¢ 
~ If you'd like a of our | klet 
“Centrifugal Compressors for Industry’ 
j pole me call it 1 if ‘ 
Syracuse very york 
by | 
‘ 
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BETZ-A Great Name 
In Water Conditioning 


elcome visitor... 


The Betz District Engineer is a welcome visitor 
wherever he goes. As our personal representative 
to industrial plants, petroleum installations, insti 
tutions plants like yours, he plays an all- 
important role in our continuing efforts to engi- 
neer controlled water conditioning. 


His job 


example, he 


carries many responsibilities, For 


instructs your Betz 


engineered water conditioning control techniques 


plant operators in 
(chemical feed, water testing, chemical adjust- 
ment, blowdown control, etc.) 

makes regularly scheduled visits to your 
plant to review operating conditions. 

reviews plant control and offers “‘on-the- 
spot” constructive criticism and advice 

checks testing procedures, test solutions 
and chemical feed equipment 

inspects plant equipment and visually 
observes the results obtained 

discusses any and all water problems with 
you and your operating personnel 


(lo obtain more data on advertised pr mlucts sec 


page 122) 


..+ prepares and submits a complete written 
report before leaving your plant. 

And equally important, he works closely with 
the Betz headquarters engineering staff to assure 
the individual attention required for sound, 
economical water conditioning. 

Next time a Betz District Engineer calls, ask 
him to explain how Betz completely-integrated 
water conditioning service can obtain results in 
vour plant. He'll be happy to give you the details 


W.H.& L.D. BETZ, Gillingham & Worth Streets, 


Philadelphia 24, Pa. In Canada: BETZ Labora 
tories Limited, Montreal 1. 
ii total 
we 


MB CONSULTANTS ON INDUSTRIAL WATER PROBLEMS 
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THE SURFACE IS IMPORTANT! 


In heat exchange applications, the condenser 


tube surface is vitally important. By increasing 


the surface area, heat duty is increased, costs 


reduced and on-stream time greatly lengthened 


Wolverine Trufin® Type S/T will produce this end 
result! Type S/T obtains its increased surface 
area from its fins which are squeezed directly 
from the tube wall. Because of its extruded fins, 
Trufin packs more heat transfer surface into every 
foot of tube—steps up capacity by as much as 


2\/2 times over prime surface tube. Trufin makes 


it possible to design smaller, more effective heat te 
exchangers and condensers. When retubing with 4 

Trufin Type S/T you obtain a much greater heat i] 


transfer surface area and thus can increase the 


capacity of your unit 


Since its fins are actually a part of the tube wall, 
they cannot shake loose because of vibration, 
thermal shock or varying pressures. Under the 
most severe operating tests, Trufin has proved 
conclusively that it withstands fouling for longer 
periods than does prime surface tube. Trufin 
tubed units go on-stream and stay on-stream 
Efficiency is constant, costly maintenance time 


reduced 


Trufin Type S/T can be directly substituted for 
plain tube with conventional tools and methods 
The ends of the tube are left without fins and the 
tube is designed with the outside diameter of 
the plain end slightly larger than the O.D. of the 
finned end. This allows the tube to be inserted 
into a bundle and rolled into the tube sheet by 


regular methods 


Yes, surface is important and Trufin has the sur 
face you need. Next time you order condenser 
tube specify Trufin Type S/T. It is available in a 
wide range of sizes and alloys of copper and 


aluminum. Write, too, for your copy of the 


This is Wolverine Trufin® Type S/T the integral 
Wolverine Trufin Opportunity Book. It's packed finned 


condenser tube with the extended sur 
with valuable information face that means increased performance and 
economy 


WOLVERINE TUBE, 1441 Central Avenue, Detroit 9, 


Michigan 


PLANTS IN DETROIT, MICHIGAN, AND DECATUR, ALABAMA. SALES OFFICES IN PRINCIPAL CITIES. 
EXPORT DEPARTMENT, 13 EAST 40TH STREET, NEW YORK 16, NEW YORK 
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PRIME SURFACE TUBE 


Wolverine manufactures prime surface tubing in two meta 


wpper pper base alloys and aluminum in a wide 


DUPLEX 
PRIME SURFACE TUBE 
Here 4 tube designed to handle two type { corrosive 
attack simultaneously. It mposed of a tube of one 
oe metal and a liner of another The combination can be any 
° alloy you need to meet specia diti 


DUPLEX TYPE S/T 


This tube also is designed for specific corrosive conditions 
i But, like Trufin, it has integral fir willb t heat transfer 
efficiency It can be used instead of prime surface tube 


A high tinned lightweight aluminum tube is mechanica ly 
bonded to an interior liner of the all yy which best beats 
your corrosion hazard. It provides maximum heat transfer 
and trouble tree performance at low cost 
U-BEND PALLETS 
This new Wolverine idea cuts time, reduces storage 
problem and saves m ney. U-bend condenser tubes 
either finned of prime surface are arranged in a dispc 
; fr. able box type pallet in the exact order you specify. All you 
+ ¥ © have to do 1s feed them direc tly from pallet to unit 
YA 
d 
‘ 
This 1s a Wolverine “extra a staff of highly skilled tubing 
techniciar You can get experienced help in ving prot 
lems dealing with alloys, corrosion, design or fabrication 


In addition to Trufin® Type S/T, Wolverine has 
also pioneered in the development of a com- 
plete line of condenser tubes for the processing 
industry. Such a line-up could only come from 
years of experience—the kind of experience 
that studies an industry's needs and then 


develops products to meet those needs 


lilustrated are condenser tubes designed to 
bring new efficiency to every type of oper- 
ating condition. Each is the product of Tube- 
manship— Wolverine's way of combining ex- 
perience, research, rigid quality control and 
sound engineering into every foot of every 


tube. 


Look these products over—study them in rela 
tion to your own operating needs—and then 
specify the one that will do the job. Wolverine’s 
Condenser Tube Catalog contains complete 
size and alloy information. Write for your 


copy today! 


WOLVERINE TUBE, 1441 Central Avenue, 
Detroit 9, Michigan. 


Wolverine Trufin available in Canada through the 


Unifin Tube Compoar y, london, Ontar 


PLANTS aN DETROIT, MICHIGAN AND DECATUR, ALABAMA SALES OFFICES IN PRINCIPAL CITIES 


EXPORT DEPARTMENT, 13 EAST 40TH STREET. NEW YORK 16. NEW YORK 
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Mecta, ing 


Even without this famous guarantee 


— 


this Housing ever, 
Breaks or Distorts we 
will replace it Free. 


19597) 
THE RIDGE TOOL CO 
ELYRIA, O. 


would still the 
World’s Most Popular 
Pipe Wrench 


no wonder-— 
millions of users know 
it out-performs, 
out-lasts all others! 


It’s the “RIGID” name that 
guarantees you everything you 
want in a pipe wrench—instant 
bite on the pipe, instant let-go 

it can’t lock, assured by patented 
hookjaw suspension . . . handy 
pipe scale, easy-spin adjusting 
nut, comfort-grip I-beam handle 
You get more quality . and every one factory-tested 
and more-for-your-money 


in all RIED Pipe Tools. 


before shipment! Always most for 
your money... your Supply House 
has them! 


“Threaded Pipe — 


4P Die Stock, a It's Tight — 
2%” to 4” it's Best — 
€ Costs Less” 


Yoke Bench 
Vise 
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Foster Wheeler experience 


Complete lube oil plant, de 
igned and constructed by 
Foster Wheeler at England 
largest refinery. Process units 
ence from right to left 

as follows: propane de 
asphalting phenol extraction 
propane dewaxing and clay 
contact-vacuum rerun Foster 
Wheeler is now building com 
plete lube plants in the United 


States and 
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ADVANCES in refining processes and 


equipment have resulted in substantial in- 
creases in the overall efhciency of lubricating 
oil production—contributing to higher sustained 
output of high quality oils at lower unit pro- 
duction cost. 

In the construction of new lube oil plants or 
modernization of existing facilities, Foster 
Wheeler's long experience in this specialized 
field is your best assurance of complete salis- 


faction, from initial planning to final installa- 


PURIFICATION 


tion and on-stream service. Foster Wheeler 
process design engineers offer more than 20 
years of continuous and cumulative experience 
in lube oil manufacture. Their intimate knowl- 
edge of all phases of design, engineering and 
construction—plus their close relationship with 
all licensor companies—can save time, effort 
and expense in any expansion or modernization 
program. Foster Wheeler Corporation, 165 
Broadway, New York 6, N. Y. 


FOSTER W WHEELER 


NEW YORK + LONDON . 


PARIS « ST. CATHARINES, ONT. 
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4 
points the way to lower-cost production f 2 
DEWAXING 


GREATER TOWER EFFICIENCY 
LOWER COST | 


Unretouched View of an Irrigated Tower Section Photographed 
The surface area of the packing in a column that 
is in contact with both liquid and gas is the only 
surface area that counts. Packings that “nest” 
or “pattern pack” have a low ratio of effective 
area to actual area. Pressure drops rise, flooding 
limits lower, 


WRITE FOR THIS NEW 16-P, 
ON INTALOX SADDLE Pé£ 


kixamine the photograph above. There is no . 4 

blocking of surface area there. The unique design te ‘ad This new booklet (Bulletin 
of Intalox makes certain that no two pieces of woe) green delatee com 
Intalox can nest or cover each other to such an siletmieles of dorines each 
extent that any significant portion of the packing , \ ings — shows how Intalox 
surface is rendered ineffective. can gen reduce 


parative data on the relative 


tower heights, lower gas 


pumping costs, or obtain 


This greater randomness in a packed bed means 
better packing performance greater tower ef- 
ficiency at lower cost. ; a." ae quest. Write 


THE U.S STONEWARE CO 


Akron, Ohio 
Akron 9, Ohio 


greater capacity from your 
present tower. Free on re 


Nominal 
Size, 
Inch 


Approximate 
Number per 
Cu, Ft. 


Approximate 
Weight per 
Cu. Ft., Lb. 


Approximate 
Surface Area 
Sq. Ft./Cu. Ft. 


Percent Free 
Gas Space 


Equivalent 


Dp, Inch 


Spherical Diameter 


0.20 
0.32 
0.48 
0.68 
0.96 


1.38 


14 117500 45 300 
20700 41 190 
6500 40 102 
2385 38 78 
709 35 59.5 


265 38 36 


x 


-) +) 
ang ~) 
n 


*Trade name, The Stoneware Co 
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SERVICE NUMBER ONE 


Mixed steam and hydrocarbon vapor 


wat 
ane 

~ 


units condense and cool three streams 
from a refinery process unit 


SERVICE NUMBER TWO SERVICE NUMBER THREE 


Mixed steam and hydrocarbon vapor Hydrocarbon liquid cooler 


condenser and cooler condenser and cooler 
Csravily 44 API 
Gravity API Csravity 31 API Inlet Te mperature 
Inlet lemperature 440) Inlet lemperature Hf | Outlet Tes 
Outlet Temperature 140 Qutlet lemperature 14 emperature 
Heat Heat Heat 
Removed 19,500,000 BTU hr Removed 34,100,000 BTU) her Removed 10,000,000 BTU, hr 
If water rather than air were used as a cooling medium for these servic ibout 4500 gallons per 
minut would have been re juired 
Th Hudson Solo-aires are operating with ¢ plete satistaction in one of the world’s mayor 
oul refiners They were designed and built to rigid specifications for oil refinery service including 
API-ASME Code for pressure parts, explosion proof motor drive and corrosion resistant struc 


tural steel parts 


ind were 


in addition to Solo-aires Hudson manu 
factures the COMBIN-AIRE unit, which 
uses a combination of aw and water 
and also cooling towers 


for cooling 


for conventionel cooling of 


pecially design 


fit into a conyested areca 


HUDSON 


ENGINEERING CORPORATION 


water 


FAIRVIEW STATION HOUSTON, TEXAS 


od 
Lia 


Cut mixer maintenance 60% 


with this cartridge-type rotary seal 


Stops leakage! Runs years without adjusting! 
Slides off for tast, easy replacement! 


If you're mixing or blending in big tanks, 
here s the newest way to slash mechan- 
ical mixer upkeep as much as 60% 

bor here at last is a rotary mechanical 
seal—optional on new LIGHTNIN Side 
Potering Mixers—that stops leakage 
around the tank, ends stuffing-box re- 
packing and adjusting for good. 

And tor the first time ever on big-tank 
mixers, you can replace this seal in a 
jiffy if you ever have to! No need to dis- 
mantle or remove the mixer from the 
tank. No need to drain the tank. No 


special skill required! 


(_) Quick! Send us the cost-cutting facts on LIGHTNIN Rotary Mechanical Seals — 
Bulletin B-111. We'd also like catalog information on these LIGHTNIN Mixers: 


B.102 Top or bottom en 
tering, turbine, paddle, and 25 HP 
propeller types | to 500 HP 


peller types: ‘4 to 3 HP 


Check, clip, and mail with your name, title, company address to: 


MIXING EQUIPMENT Co., Inc., 131-b Mt. Read Bivd., Rochester 11, N.Y. 
In Canada: Greey Mixing Equipment, Ltd., Toronto 10, Ont 


8-104 Side entering: 1 to B-110 Condensed catalog 


[_] 8-108 Portable: % to 3 HP 
8-103 Top entering pro 8-112 Laboratory and B-107 Data sheet for fig- 
small batch production types 


Even under a full head of liquid in the 
tank, the seal-change job is so simple it 
takes only minutes. The mixer shaft re- 
tracts to seal the tank, then uncouples. 
The seal cartridge slides off in one piece. 
A new cartridge slides on; the mixer 
shaft automatically realigns itself when 
recoupled—and you're back in opera- 
tion. 

The LIGHTNIN seal cartridge is a com- 
plete unit assembly, easy to stock as a 
replacement, or quickly obtainable in 
all sizes and materials, for the simplest 


or most difficult operating conditions. 


showing all types 


uring mixer requirements 


CARTRIDGE SEAL slides 
off mixer shaft, which un- 
couples to permit removal. 
New cartridge goes in its 
place. Taper on shaft in- 
sures correct alignment 


when recoupling. 


Already, many oil companies are using 
LIGHTNIN Seals—and Saving many thou- 
sands of dollars per year. Your LIGHTNIN 
Mixer representative can give you the 
full storv—show you how much you can 
save. Call him today—he’s listed in your 
copy of Refinery Catalog. Or get the 
facts by mail: send the coupon for 8- 


page, fully illustrated bulletin. 


“Liohtain Mixers. 


MIXCO fluid mixing specialists 


Left: NO STUFFING BOX to repack or adjust. No 
leakage around the tank. When correctly applied, 
seal runs for years without adjustment. Right: 


REPLACEMENT is simple, even with tank full. Mixer 
shutoff closes like a valve to keep liquid in the tank 


while seal is being changed 


| 
4 
| 
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Petroleum | 
Processing 


FEBRUARY 1956 


1000 b/d 


US. DEMAND 


For all users —- civilian 
and military 


JET FUEL 


1960 


When the Airlines Fly Jets 


What will it mean to the refiners? 


By Vv. B. GUTHRIE, Associate Editor Jet fuel demand chiefly the kerosine type mat 


rial rather than the JP-4) grack pec thy 
military Will shoot up rapidl iS the new plane 
Wi ITHIN the next four cal at least om ome into service Ihe table how it will prol 
hund eventy-four straight jet 1 pe tran ib] overtake demand tor a ion gasoline f 
port put into service bi ibout | hig oon. Consequentl ivvas demand in turn will 
U. S. and foreign r lines tor long distance flight oon Start dropping off 
hoth in tl intry and abroad These tentative conclusions are warranted based 


tuch 


miantita 


i petroleum processing industs is demon mercial airlines in the coming jet ap 
trated in the hart above. Indirect ind im Way | Residual oil ind even he tistillate fu 


national economy will vill not prove acceptable for the straight jets 1 


What is this impact? How big it? What kind icteristics of 


of fuel nd how muct vill the oul ompante huve rated vith handling them in the frame of th 


[he Nart how the anticipated n the enyin mad on th ove one 


n the | S. demand tor wt new jet fuel and their economy) idvantawe t the nresent stave of 


onventional aviation gasoline development in this field 


ta 
600 
500 
‘he 
400 
i 
400 
¥ 
100 
1946 1950 1955 1965 
| 
\ 
These new sky ships will herald the advent of on ‘=m made | urcratt and engine =z, oa 
the jet er n @uine Their direct impact to th fuel which will } | om 
not yet foreseen, the cntirc 
he affected prop engin Ih performance char 4 
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@ When Jets Are Flying 


Estimated U. S. Demand for Aviation Gasolines by Uses 
(Bhis. Daily) 
Total Civilian 
Airlines Civilian F xports Plus Exports Military Total 
1.000 40) 10.900 11,200 42,100 
14 400 45 16.600 900 65 127 
66 OOD 18.000 000 115.000 
14 000 123.000 100.000 23.000 


TOO 


Estimated U. S. Demand for Jet Fuels by Uses 
(Bhis. Daily) 

Total Civilian 
Airlines Civilian F xports Plus Exports Military Total 
14500 
100 21.000 1100 
12.000 13.000 100 000 213.000 


10.000 120,000 411.000 


Jet Planes on Order at end of 1955 today are JP-4 type, the current com 

position being about 70% gasoline 

U.S. Airlines ’1% kerosine, and the rest distillate 

( ompany Type of Plane Quantity ost Ihe JP-4 specifications were drawn 

American Air Line wing e710 “0 000.000 by the military to provide a product 

Kran! Aiwa ocing 1,000,000 the supply of which could be greatly 
Continental Au fines 1,300,000 expanded in time of war 

National fines Ihe Boeing study brings out that 

Pan American World Airways ‘ ) in the event of such emergency, some 


000,000 5% maximum yield of JP-4 fuel 


bastern Aw Lines i | OOO 000 


could be achieved from the average 
crude the refiner processes, by greatly 
increasing the proportion of kero 
sine and distillate oils in the fuel 
Foreign Airlines Kerosine demand for all uses by 
Air France Boeing Type 1959 will be about 415,000 b/d, com 
KIM Royal Dutch Air Lines Douglas Dt pared with 330,000 b/d in 1955, the 
Japan Aw Lines Douglas 1 
Pan Amerimanirace Airways Douglas 1 
the \ “t ft y type 
Sabena Belgian World Airline Boeing Type , he volume of jet fuel of any type 
Scandinavian Airlines System Douglas DC-® by 1959 will be small, if it were kero 


urcraft company anticipates. While 


Sub Total 6100 000 O00 ine, it would be competitive with 
Complete Total $931,000,000 «Other specialized markets the refiners 
have developed for this product 

One oil company expects the total 
demand for jet fuel in the U.S. to 
Ihe choice of many airlines will being above the 100 130 grade by nearly double from 1955 to 1965. and 


he a kerosine type fuel because of its 1965 reach 410,000 b/d by 1965. Civilian 
greater availability and safety, par The volume of any type jet fuel domestic demand by then is expected 
ticularly if it continues to hold an for civilian requirements will not be to be about 20% of the total demand 
economic advantage over JP-4 fuel much above 80.000 b d by 1965. as at This ompany states that at present 
While the engines for jet transports present estimated by various authori 1 kerosine-type fuel seems to be de- 
have been designed principally for ties. However, this civilian use, and ired by the majority of the airlines 
IP-4 or gasoline-type fuel, they can the use of some kerosine-type fuel by However, if the airlines impose severe 
be converted to operate on a kerosine the military, would be additional to specifications on this type of fuel 
type fuel without basic change other growing demands for a relative there probably would be no economic 
)-- Aviation gasoline will remain in) small cut from the barrel of crudk incentive to use kerosine rather than 
the commercial aviation picture for the refiner processes, which may even JP-4 fuel. This company’s estimates 
many years to come. Overall demand in a few years include fuels for gas of U.S. demand for both jet and 
in the U.S. in 1955 is expected to turbine-propelled automobiles iViation gasoline through the postwar 
reach its maximum since the war The Boeing Airplane Co. has made period to 1965 are those shown in 
thout 248,000 b/d, and then decline volume projections through 1959, for the accompanying table 
despite the rise in civilian uses. Chief both total kerosine demand and for 
reason for the decline will be the  JP-4 fuel, plotting its data from prod- Commercial Flying— 


falling off in consumption by military uct forecasts by one large oil com A Changing Picture 
aircraft, as jets replace the present pany. The Boeing estimate for JP-4 


types. The present trend toward high fuel demand by 1959, for both c: Foretelling what ts ahead, seven 
er octane “avgas” ts expected to con villian and military use, is set at 280 U.S. flag and six foreign flag airlines 
tinue, with more than half that used 000 b/d. Virtually all jet fuels used in the last three months of 1955 
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placed orders with American manu 
facturers for 174 jet transports of the 
type that will take up to a tank car 
and a half of fuel each time they 
fill their fuel tanks. The total cost of 
these ships ts nearly $1-billion. De 
liveries will start in 1958 

In addition to these, British and 
French aircraft builders are filling 


orders for some 3 more jets to be 
sold to foreign carriers 

Sull more jets are under option in 
this country, and aviation authorities 
believe that purchases by the air 
lines of gas-turbine powered aircraft 
may average as much as $2-billion 
a year for the next five years. This 
figure includes the slower, but lower 
cost, turbo-prop planes (in which the 
vas turbine drives a conventional pro 
peller instead of moving the plane by 
the thrust of a jet stream of hot gases) 
These planes will be more economical 
than jets on short runs and can still 
provide some of the basic advantages 
ot the newel designs over piston 
powe red aircraft 

Capital Air Lines in this country 
and lrans-C anada already have 
Vickers-Viscount turbo-props in 
Fastern Air Lines has recently 
ordered 40 Lockheed Electra turbo 
prop atrliners 

No detailed tabulation ts shown of 
the present turbo-prop picture. How 
ever, as of the end of 1955 


mately 418 of these planes were re 


approxi 


ported on order or actually in service 
hy 26 different foreign and U.S 
ommercial airlines. The Electra, typi 
al of American turbo-props 
will fly at clo to 420 mph and carry 
66 passenger The Fastern Air Line's 
Flectras are scheduled for service in 


\ high degree of competition 
among the tirlines, both for prestige 
ind tor economies in Operation, is the 
hief factor in bringing jet aircraft 
into commercial service much earhier 
than had been anticipated. As a re 


ult, onl compan ittention is being 


focussed on fuel and lubrication prob 
lem vhich had not originally been 


regarded as imminent 


Jet flying ha lread iught the 
public fancy. The turbo-props Capital 
now operat ire the most popular of 
its flight Other inline office are 
ilready being queried a to when the 
vill have jet planes in the arr 

From a long range point of view 
the onvinced that the 
operatin ost per | enger-ton-milk 
will bye lowe vith jet than with 
oline envined urplan I his he 


heved in pite of the greater we ight 


ind higher fuel onsumption of the 
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The main reason for this ts that jets 
fiving at around 600 mph., can mak 
more trips and carry more passengers 
or freight than planes now ia service 
Boeing Airplane Co. states: “Based on 
today's costs, the jet transport is com 
petitive with the contemporary, four 
engine, piston-driven, gasoline trans 
ports down to 200-300 mile ranges 

Boeing points out that fuel repre 
sents one-third of the total cost of 
operating a modern aircraft, and that 
the price differential between aviation 
vasoline and jet fuel is increasing 
It says the margin now ts substantially 
vreater than the 4-6¢ val differential 
used in estimating airplane operating 
Costs 

Another important aspect to the 
early transition to jet transports comes 
from what the aircraft and engine 
manufacturers have learned in study 
ing the high powel research and de 
velopment programs the Armed Sery 
ices are carrying out in this held. This 
knowledge and experience cun be 
idapted to the building of planes for 
civilian use Ihe military jets” are 
prototypes of those to be provided the 
urlines 

Piston type planes ure not out vet 
however. Many of them will be op 
erated for years to come. Orders ar 
sull coming to the manufacturers for 
piston engine equipment, to suppk 
ment and to replace planes now in 
service 

The small airlines, of which there 
ire many in this country, can't afford 
the $5 to $6-million iprece jets al 
present Iheir needs can be taken 

are of by presently available re« ipro 
cating engine aircraft loo, not all 
the large airlines have as yet ordered 
jets, preferring to wait until exper 


ence has proved out their benefit 


What the Airlines and 
Engine Makers Say 


Following 1S i brief ummary of 
ome of the comment received | 
PETROLEUM 
from atrlines and aircraft engine man 


ifacturers on the ubject of the future 


PROCESSING Fditor 


ommercial aviation fuel 

American Airlines, Fonts 
nelli, Director-Fuel We plan to use 
i kerosine type fuel in the engine 
Which will power our Lockheed Ek 
tra turbo-prop aircraft This fuel 
question 1s being reviewed with our 
major supplier but i not in the 
‘ pedite tae ince we anticipate no 
requirement until about August 
1958 
1 pite the use of a kerosine type 
fuel for turbo prop aircr ift. we wish 


When Jets Are Flying & 


to emphasize that aviation gasoline 
demand will not drop appreciably 
On the contrary we believe that avia 
tion gasoline requirements will con 
tinue to be as great or greater when 
considering the continued use of re 
ciprocating engine ateratt for many 
years to come 

Pratt & Whitney Aircraft, bdward 
M. Benham, public relations manage 
With the gas turbine powered ait 
cratt that have been ordered actually 
put into service, fueling them will be 
i Standard function of commercial 
urports As to the type of fuel that 
will be required, we believe it is too 
early in the program to release a spe 
formula. Undoubtedly the au 
lines will get together and establish a 
formula satisfactory to everyone 

General Electric Co., Ro Lewis 
manager, commercial aviation systems 
engineering [ype of fuel to be used 
in the jet and turbo-prop transport 
it this time is highls debatablh he 
one positive fact is that it will be i 
distillate 


eem to favor kerosine through i 


Commercial application 
idaptability to reduce fire hazards 
However, JP-4 fuel could be required 
if the engine were primarily designed 
for its use At this point kerosine 
ippears to have the popular vote and 
will probably be used by most Oper 
itor 

Fairchild) Engine Division, 
ind Airplane Corp 
Emerson W. Conlon, assistant to gen 
eral manager, Future Product Plan 
ning Ihe fueling of gas turbine 
engines is alread i Standard tunction 
it some commercial airports and will 
teadily increase” The whole fuel sub 
ject i under intensive study by both 
the of compan ind the airline 
Ihe fuel will probably be kerosine 
or JP-4 

Boeing Airplane Co. Bell 
director of sal Gaus turbine en 
gines Will be adopted to such an ex 
tent that fueling them will be a stand 
ird function of commercial airport 
before 1960. These aircraft will re 
juire kerosine type or IP-4 fuel 

Aircooled Motors, Inc. B 


Roth president Ihe extent to which 
turbine type engines replace recipro 
ating enyin comer il aircraft 
vill depend largel on ¢ nomi 
tor here Mill be gradual but con 
lant increase thy iio of turbin 
fo piston engin nm us the former 
hecome lk ostly to produce, mor 
econom 1 tk ile nal 

liable n It doubtful if n 
eal d clopm nt ork t mprove the 
ompetitive position of r procating 
engine ommercial aircraft will 


undertaken 


‘ 
a 
‘ 
jet 
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in 


GENERAL VIEW of Sohio's ammoni 


How Sohio Makes Ammonia 


... and derivatives. at new Lima plant, including 


first urea unit to be built using Inventa process 


the first shipments of prod rrelationship ure Shown in the he 
ucts trom Sohio Chemical Co mat A portion of the ammon 
new $I7-million plant at Lima, Ohio channelled to the manufacture 


n mid-December, the petroleum pro¢ mitric acid and nitrogen solution 


it 


‘ ing industry vot a good look at an vhile a high purity carbon dhoxice 
other ammonia and nitrogen product by-product will be used for the ure 
plant im action nthesis and liquid and solid CO 

And the industs ilsko vot a good Construction is still under wey on the 


Oh t the first urea unit to be built 2) plant and it t heduled to go 


n this country using the Inventa proc on stream in May, 1956 
PE PROLEUM PROCESSING, October 
New Lrea Synthesis Process Ammonia Synthesis 
Bland Py 1460) 
Holzverzuckerungs ACs Ihe plant uses the 
of Ems, Switzerland, an at team methane e reform 
Inventa A.Gs Lucerne Ing Proce In the tep, desulfur 
Lima tach is the first petro ived natural gas ind refiner 
il venture tor Chemiucal’s from the Soho refinery’s catalytic re 
t Standard (Ohio). When former are converted to ray nthess 
production about pis vhich contains hydrogen, nitr 
is products and ren, Carbon dioxide, carbon monoxid 
will be ingon, and residual methane 
Although the natural gas | 
tially sulfur-free, a desulfurizer 
provided to in ure minimu 
Ir ' P fur content. The unit is of the 
The five process units an i ‘ oxide contact type. The 
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rer vas desulfurized by 


nolamime and caustic scrub 
plan pro le flor 
ond MEA unit i 


then as reformed with 


nickel catalyst in the pre 


turnace vith about 


ion. th balance of the 
place in the combu 
vhere the partially re 
m trom the furnace 

ol nitrogen Cin the 
inal ) lownward 

t. Heat 

th 

lor 


ombu 
i low 
juen 
ui). 
the le 


/ 
-- £ = 
we ak. 
> Ay 4 at 
plant at Lima, Ohio 
monocth 
juired 
Ga 
ae 
onversion t 
m chamb 
formed 
jon str 
form of 
through a 
ol ombust 
r 
reforming, and elevates the m 
temperature to approximatel a 
As th mixture leave th oe 
thon chamber is temperatu 
read ite pra in 
harmbe (not shown in diag 
drain ih lemperatul to 
qu ! ih hilt reaction and 
ad thy m required in th 
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BASIC AMMONIA UNIT, with furnace at left, sulfur 


In this vessel, carbon monoxide in 
ihe mixture reacts with the steam 
over an won oxide catalyst to form 
hydrogen and carbon dioxide. The 
was is then ready for purification 

Ihe next step, removal of the car 
bon dioxide for urea manufacture by 
i revenerative MEA system, has five 
advantages 

No oxygen contamination 

Negligible loss of synthesis gas 

complete CO, re 
moval 

Hhigh purity product 

Compact equipment 

Compression for this step in the 
process i provided by a two-case 
centrifugal compressor, followed by 
two parallel reciprocating compres 
vors, cach with three stages. All these 
compressors are motor driven 

Ihe bulk of the COk is removed 
at the discharge pressure of the cen 
tritugal compressor. Gas from the 
compressor passes through an after 
cooler and thence to the bottom of 
the absorber, where counter-current 
extraction with an aqueous regener 
ative MEA solution takes out the CO 

Spent MEA trom the absorber is 


heat-exchanged against hot stripped 


solution and passes to the top of a 
Carbon dioxide 
stripped off passes overhead from a 
reflux drum. A’ portion of this CO 


stripping column 
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flows on to the urea unit. Lean solu 
tion from the stripper bottom ts cool 
ed by exchange with the rich MEA 
solution and is pumped back to the 
top of the absorber through a cooler 
Iwo parallel, motor driven pumps 
ure used 

Following this, traces of carbon 
monoxide are removed. Process gas 
overhead from the CQO. absorber 
flows to the reciprocating compres 
sors through a suction knockout drum 
It goes through two stages of com 
pression with intercooling and water 
separation between stages before en 
tering the next purification step. Car 
bon monoxide and residual CO. are 
removed by treatment with a copper 
solution in the CO absorber, operat 
ing at 2100 psig., followed by contact 
with caustic in another scrubber 

Gas flows from this caustic tower 
through a suction drum to the third 
compression stage, whence it is dis 
charged at SOOO psig. to the synthesis 
section 

The gas, containing hydrogen and 
nitrogen in a 3:1 ratio (volumetric) 
then feeds to a twin-converter sys- 
tem. It picks up recycle gas from the 
two recycle compressors and passes 
through an oil separator. This stream 
is then passed through an exchanger 
and an ammonia refrigerated chiller 
to a separator where liquid ammonia 


removal equipment in right foreground 


drops out as a product. This am 
monia removes with it water of satur 
ation carried by the fresh feed por 
tion of the gas—an essential purifying 
function because all oxygen com 
pounds, including water, are dele 
terious to the synthesis catalyst. The 
gas from the separator is heat ex 
changed against oi trap overhead 
to recover refrigeration, and it then 
flows to the converters 

Fach converter consists of a high 
pressure shell containing a catalyst 
section and a heat exchanger. The 
catalyst section is a cylindrical shell 
inside the outer pressure shell, leaving 
an annular space between 

Catalyst is arranged in a series of 
beds, with provision made to inject 
cold feed gas as quench in the space 
hetween beds so as to maintain the 
catalyst at an optimum temperature 
for maximum yield. The top bed con 
tains the smallest amount of catalyst 
to limit the temperature rise betore 
the first quench point. Because the 
temperature gradient is flatter in suc 
ceeding beds, the bed sizes graduate 
up to the largest at the bottom 

Beneath the catalyst section ts the 
heat exchanger for preheating fresh 
inlet gas against hot reacted gas com 
ing down from the last catalyst bed 
\ by-pass tube through the center 
of the exchanger permits introducing 
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if 
= 


feed gas without preheating and pro 
vides means of controlling temper 
iture to the top bed 

Normal feed entry is at the con 
verter top. Gas flows down through the 
innulas Space cooling the shell and 
ving preheated prior to entering the 
exchanger. A portion of the stream 
may enter the bottom of the converte: 
by-passing the exchanger and mecting 
the preheated teed Ihe combined 
tream goes up the central tube and 
into the inlet of the first bed at the 
top. The gas then passes downward 
through the catalyst with a rapid tem 
perature rise as the ammonia reaction 
proceeds, « | being obtained as 
xplained Old fresh feed 


injection Hetween cd 


Final ammonia product leaves 


bottom of the converter is cooled in 
in air-cooled unit. then against cool 
Wale! A major portion liquefies 
sepa! ited from. the vi I he 
eparated Pus Pusse back to the suc 
tion side of the recirculation com 
pressors for return to the converters 
\ portion of the va is vented a 
continuous purge to control the con 
centration of methane and argon inerts 
Otherwise these components would 
build up in the system reducing the 
pressure too low for effective syn 
thesis with resultant lower conver 


sion per pass and production capacity 


Nitric Acid 


unit, designed and built’ by 
Chemical and Industrial Corp., burn 
the ammonia and absorbs the oxide 
thus formed under approximately 100 
psig. pressure 

A mixture of air and ammonia en 
ters a converter and burns in the 
presence of a platinum-rhodium cat 
lyst. Resultant product nitric 
vaporized Wile! ind nitrogen pa 
on through heat exchanger. Here 
they are cooled | heating the exit ga 
stream to the expander turbine and 
the process air stream Further. cool 
ing take place in a Waste heat re 

overy unit which generate iturated 
steam under pressure 

Cooling and oxidizing of the om 
bustion gases——changing NO to 

takes place a multi-pa hort 
zontal, cascack ly pe ooler I he 
condensed in this uns delivered to 
a point in the si f tl ibsorption 
column wher i tr ot the 
acid inside the tows orresponds to 
that of the condensat 

Uncondensed primarily ni 
troven, NO and ven-——-enter the 
base of th bubble plate absorption 


olumn and flow n counter 
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MASS SPECTROMETER 


INFRA-RED ANALYZER 
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‘rean 
“ 
| 
wR 
| 
ji 
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AMMONIUM NITRATE PRODUCT IS HANDLED 11 


iter (steam condensate) 
the absorption medi 
this 
hot au 


the 


made in column 1s 


tream of and de 
forage by pressure 
in the column 


Nitrogen Solutions 


and 
ed into the 


ntrodu 


rea ammonia purge 


neutralizer 


il 


throuvh ubmerved parpers I hese 


uppl ipproximately BOC of 


the ammonia required for neutral 


m: the balance is pure anhydrous 


mimona, the urea plant is not 


pure ammonia wall 


Nitric acid 
dire tly 


ad tor 


through 


neutralization 
other 
for the 


ulting heat of 


pParpers 
reaction con 
ubout an 


Water 


Vaporizes 


thn olution to 


mitrate vapor 


the neutralizer the in 


hguid ammonia and then goes 


rect contact scrubber where 


i by cooling water. Ef 


ondensat ancl the 


tor the 


cooling 
proce 


Nitrate 


ovel 
the neutralizer to another 
hquid ammonia is added 
from an acid condition 


run-down 


condition, It 
then 
the solution 
1 vessel 


forage 
mixer 
liquid anhy 

the ammonium mn 
r are mixed in propor 
thon 


teal 


depend on the final 


momonium nitrate solu 
\utomatn 


tall nijustable, re 


thon « ed flow control 

rulate th 

of these 
of the 


removed to prevent too great 


materials 
solution 


essure, This ac 


' 


alloy 


tank car 


special aluminum 
and stainlk 


tank 


complished by continuous recircula 
the mixer effluent 


through a shell-and-tube cooler at a 


tion ol stream 
rate sufficient to maintain temperature 
and vapor pressure as desired 


Urea 


by Vulcan En 
Vulcan Copper 
(which holds U.S 
and rights on 
the 
Arthur G 


as subcontractor 


built 
gineering Divisioin 

& Supply Co 
Canadian 


[his unit was 
and 
the 
prime con 
McKee Co 
constructor 

The process overcomes two major 
production difficulties 

|-Fxtreme and 
which 


license 
Inventa process) as 


tractor, and 


rapid corrosion 
the 


carbon 


usually occurs in reactor, 


where ammonia and dioxide 


form urea under high temperature 


pressure 

Ihe difficulty of separating the 
unreacted materials 
the Inventa 


been 


Certain teatures of 
disclosed 


the 


not yet 
Here is briet 
steps involved 


process have 


description of 


Liquid ammonia and gaseous car 
directly to 
proper 


the re 
and 
temperature conditions, two molecules 


bon dioxide feed 


actor Under pressure 


of ammonia combine with one of car 
bon dioxide to torm 
the 


ammonium cal 

liberation of con 
About half of the 
ammonium carbamate then dehydrates 
the 
amount of 
the re 


water, 


bamate with 


siderabl heat 


to form urea and water, at same 


time small 


al 


absorbing a 
Ihe 


auctor i a 


net product trom 


liquid mixture of 
urea, and the carbamate 

[his mixture drops considerably in 
pressure and passes into the primary 
where the 
ammonia 


After a 


decompose most of cal 


baumate is decomposed to 


and carbon dioxide further 
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loaded from 


pressure reduction, a secondary ce 


composer removes practically all the 


I he 


and 


remaining carbamate carbamate 


free solution of urea Wwuler 1S 


then concentrated in a vacuum evap 


orator and pumped to the top of a 
120-ft prilling tower 

Prilling is nothing more than a new 
the old 


However it has 


name tor 
buckshot 


veloped considerably into a technique 


process of making 


heen de 


to produce uniform sized particles, or 
Ihe hot 


solution is sprayed at the top and the 


pellets concentrated urea 
spray drops through a 
During this 
spherical pellets take 

fy, coming out at the 
the 
Ihe 


and 


rising stream 


ot cold ai procedure 


olidi 
bottom of the 


hape and 
small shot or 
then 

PEMMOVE 
bin illy 
are dusted to prevent caking 


tower in form ol 


prills prills are dried 


cooled screened to pal 


ticles of improper size they 
and are 
then ready tor packing in bags 

Usual commercial practice in 
plants in the past has been to 


lead or silver linings tor the re: 


and other accessories to 
corrosion 


In the 
with 


unit, the reactor 1s 
illoy 
from 10 


replaced 


lined Hovag’s patented 
lust 


instead of being 


which ts 


to 15 


expected to 
years 
every vear as has been the case with 
lead or silver 

Ihe 
tions are stored in two special alumi 
tanks OOO bbl. ca 
each. Sohio worked 
the Aluminum Co. of America 
Chicago Bridge & Iron Co. to develop 
tanks are 
Alloy tor the sick 
3003 for the 


ammonium nitrate solu 


ot 


Chemical 


num pacity 
with 


and 


construc 1 of 
wall and 
Welding 


was done by the consumable elec 


these 
Alco 
alloy hboitoms 
trock 
side 


process using alloy 5052 wire on 


walls and 1100 tor bottoms 
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Cooperative Safety Pays Off Big 


. 


By J. E. FRIDEN, Asst. Personnel Supervisor 
Whiting Laboratories, Research Dept., Standard Oil Co. (Ind.) 


beaming chemist 


cout at the top of the 


every reason to be proud 


ent 1200 scientist enyvineers 


nician operator 


lerk who have built a 


record at the Whiting Laboratories of 
the Research Depart nt of Standard 
Oil Co. (Ind.). record of 


worked 


lost time injury is the best 


man-hour 


of the National Safety Counce: 
American Petroleum Institut 


for petroleum or 


result of what they ill 


( ooperalive ifet at the 


| aboratorn means much 


having a tew ifet repre 


who wear | rl hearing 


yreen ro It mean that 


en the opportunit 
or unm 


ther to take part 


equipment ind laborators 


vising tellow emplovee how 
more ifel It mean 
lar meetin ’ trained 


in all facets of ifety. both 


Stenographers 


or ind it ull growing 


illending reg 


of the “safe way” at all times and 
telling others about it 

Active participation gets each em 
ployee to “think safety.” It thus over 
comes one of the greatest blocks in 
the path to an effective safety pro 
Ihe supervisor can preach 
safety to the employee orally and in 
writing, he can furnish all types of 
protective equipment, and he can 
establish formalized safet training 
but until he has each employ ce think 
ing safety there can be no real pro 
ram. The eye injury because some 
one forgot to weal ifet Lasse and 
the acid-scarred hands because some 
one didn't think to wear rubber glove 


proot 


The Safety Organization 


lhe a ompanying chart show the 
ufety organization il the Whitin 
|Laboratort [he administrative staff 
scl Vise the technical staff which 
tuall idmuinisters the ifet provram 

Seven area safety committees ar 
the heart of the safety program. Com 
mittee hairmen are yvenerally non 
upervisor professional men hue 


membership is made up of 50-60 non 


upervisor peopl both protession 


and non ional Mem 


iA-month term vith 
usually over th 
man 

Fire squads compose: 
ronal and non prot on 
ure also un int | 


ram. the membs h 


cannot handle. Ise 

fire until the Whiting R 

department can reach the 
The safety supervisor 


coordinat th 
tion filled men 
experien on ! 
\ keround 
bett ina liy ‘4 
Whiting Retu fet 
n | | 

if i 
pra Ih | 

ot 


miiacent retin 
the Executive Safety 
OMprise top-level 


hn | na In 


Close cooperation — is 


vith the me ial 


giving new laboratory safety record 


muintamed 


\) 
i- 5 
© 
6 \ 
of the Research > 
standard Oil Co. (Ind.) 
i fet record for 
r chemical laboratory—a = | ier 
record | till growing ay 
3 
ad 
£2 
‘ 
4 
1 
new chat ¥ 
He repre > 
ol th pro 
fety 
to extinevusst that inal aT | 
nil nl ‘ 
finn fire 
without a 
i the files 
inal 
an 
1} 
ords 
if is the 
Vine 
n inspecting 
C ommittes 
and in ad 
to work 
u 
: I hy omniittee rence 
1 the use 
ol t wid ina 
Safety Figure as of Dec. 23, 19 in 
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@ Lab Safety 


EXECUTIVE 
COMMITTEE 


TECHNICAL 
STAFF 


SAFETY 
SUPERVISOR 


REFINERY 
ORGANIZATION 


AREA 
COMMITTEES 


FIRE 
SQUADS 


SPECIAL 
COMMITTEES 


—— SUPERVISION 
COORDINATION 


LABORATORY SAFETY ORGANIZATION 


howing supervision and coordination 


channels 


dustrial 


wienist from that depart 


frequent inspections tor 


specific hazards, suc h as the presence 


He rec 


examina 


of potentially harmful vapors 


ommends extra medical 
where 


| he 
maintains the 


tons necessary for the per 


sonnel medical 


department 
main plant hospital in 
staffed 


earch laboratories 


the refinery and a first-aid 


room at the re 


Committee Operations 


Ihe area Committee members make 


monthly formal ther 


inspections of 
ther 


unsate 


areas in addition to day-to-day 


surveillance for conditions. A 


typical inspection covers subjects 


ranging trom general 


lo the 


housekeeping 
rocket pro 
pellants on government contract work 


is as carefully inspected as the opera 


handling of 


handling of laboratory glassware 
tion of full-scale engines on dynamom 
test Ihe may 
concern itself with a canister gas mask 
moa 


eter stands committee 


laboratory or with a protective 


suit, complete with hood and rubber 
boots and gloves 


pilot-scale 


is used for 


hydrofluoric 


such as 
work with 
acid 

Ihe results of the 


tions are 


formal inspec 
Writ 


ten reports of the findings and recom 
mendations are 


discussed meetings 
distributed to the 
and to all 
Ihe more involved 
problems are discussed with the tech 
mical stafl and the 
Monthly meetings of 
with the 


parties concerned super 


visors in the area 
with safety 
the 


supervisor 


super 


Visor ha 


men safety assure 


exchange of ideas between the com 


mittees 


As needed, special committees are 


formed to inspect new equipment 


such as pilot plants, and major revi 


sions to existing equipment. Lhese 


ommittees Comprise the safety 
the representa 


the equipment operator 


super 


visor refinery safety 


tive the pro 
the 
more profes 
sional people who are well versed in 
the type of equipment 


fessional man charge of 


operation, and one or 


Because pilot plants are the fore 
runners of commercial units and proc 
ess the they 
especially careful consideration before 
heing the 


pr 


same materials 


receive 


operated. In their case 


inspection committees have no 


operating experience for guidance 
Pressure ratings, relief valves and rup 
ture disks, check 
electrical equipment 
inspected 


emergency 


vent lines, valves 
and 
the 


erating 


are among 


features Detailed op 
and safety instruc 
tions are “musts.” Suitable protective 
be provided and the 
operating area must have adequate fire 
protection equipment, safety showers 
and eyewash fountains 


Recommendations of 


clothing must 


the special 
committees are usually few and minor 
for the 
most 
work 


professional personnel are 


safety and they 
the super 
visor when planning new operations 
For example, blueprints of new equip 
ment are submitted to the safety su 
pervisor for recommendations 


construction begins 


conscious of 


closely with safety 


betore 


Communication and Training 


The representative of the Whiting 
Refinery Safety Section the 
safety supervisor in editing a monthly 
Research Safety News Letter Ihe 
laboratory man at the beginning of 
the the custodian of the 
safety graph in issue 
Another regular feature is “Harry 
Hazard,” symbolic of all those who 
send chills down the spines of safety 


article 1s 


record each 


PETROLEUM 


Ihe results of 
Harry's typical exploits are 
The News 
Letter and booklets distributed to the 
both at work 


supervisors everywhere 
some oft 
shown in cartoon torm 
employees stress safety 
and at home 
On-the-job 
forded by ample break-in periods for 


saftey training ts al- 


personnel on new operations, by oper 


ating manuals for specific equipment 
by safety manuals for particular types 
ot work 


committees 


on the safety 


safety 


and by service 
Not all 
taught on the job 


can be 
however. Training 
sessions are held in fire-fighting tech 
niques and equipment opm rating and 
each 


safety 


safety procedures designed tor 
and the 


equipment, such as br 


area use of special 


ithing equip 
The 
mectings in 
and talks on safety 


aid instruction 


ment and fire-blanketing systems 


monthly area committee 
clude movies first 
training in the use of 
and other 


safety equipment pertinent 


subjects 


Conclusion 


Ihe 
doing 


axiom one learns best by 
has proved true in the safety 
program at the Whiting Laboratories 
\ new world 


record stands as evi 


dence. Participation the 
by all employees has led to 


better 


program 
( oopera 
wav of wor king 


tive safety,” a 


and living 
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| | AVI ou ever wished you could 
vet oul to see more of your 
industr new installations, important 
designers, or just men working on 
Probably 


like man peopl you dont get awa' 


problems similar to your 


very often and teel you dont have 
enough time when you do 

Probabl too, you ve never worked 
systematically to take advantage of 
the chances there are. But you can 
see the world outside And you will 
profit trom your etforts to learn more 
in this way Busman’s holiday” has 


| 
Cone fo mean toll 


ng your usual 
occupation on your days off. Let call 
this getting out to learn an oilman’s 
holiday. Remember, tt i holiday cal 
culated to move ou up the ladder in 
your profession 

Here What it can do for ou 

@ Broaden your outlook. It can put 
mdustr' or our part of if, in 
the right perspectiy It valuable to 
see your Operation through the eves 
ot other 

@ keep you up to date. You might 
want to learn first-hand about a new 


ontrol tem ‘ pe il pump for 
corrosive fluid or talk with a man 
who has developed a new proc Ihe 
value of keeping up with things in 
the industry nd of seeing it for 
vourself-—hardl needs to be men 


tioned. But what you learn this way 
has another important use, and this 
is the next 

@ Prime your “idea pump.” [t ha 
been found that people are most fer 
tile with new ideas when their minds 
are thoroughly tocked with back 
ground intormation (ses How 
Promotes Creative Thinking,” 


PROCESSING, Jan pez 
54) Your ire on ol th 
sive factor in your UCCE iS oan 


enygineec! 
@ Help you solve problems. You 
never can tell where you may find the 


solution to. that probl m you are 
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How an Oilman Can . . . 


Take a ‘Busman’'s 
Holiday’ 


By STUART D. BOYNTON 


working on. A casual visit with an 
equipment suppher or with your coun 
terpart in another oi company may 
put it in a new light. The busy hubub 


olf a convention sometimes discour 
aves this frank and informal exchange 
ot ideas 

@ Make new contacts in industry. 


Ihe ollman’s holiday your chance 


to meet people important in) your 
field, or just to make more trends 
outside your company. As their guest 
you are usually assured of a court 
ous reception ind a real hance to 


talk 


When and Where to Go 


If you agree that there is value in 
a carefully planned oilman’s holiday 


when and where do you go’? When 


while you are on a busine trip for 
the compan it convention or on 
your vacation. The company ha i 


lot to gain from the knowledve thes« 
trips can give you. A little selling to 
your supervisor could turn almost an 
trip away trom the company into an 
occasion for an oilman’s holida 

What or who you see you are 
traveling depends on the area you will 
be in, but use these possibilitte iS a 
checklist 

Refineries petroch mical ina 
chemical plant and research labora 
tories [hese are the obvious first 
possibiltic 


@ Supplying industri quipment 


manufacturer engineering and con 
truction firm instrument designer 
and make! producers of additive 


[hese are important and would give 
you a chance to talk. as the user, to 
the manufacture! Besick you in 
hardly fail to get willing cooperation 
from these peopk 

@ People in your field at univers: 
tics, private research companu and 
consulting firm 

@ Allied branches of the industry 
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Assistant Editor 


In transportation, marketing and pro 
ducing you can acquire valuable back 
vround or even pick up very pertinent 
information. Don't overlook the 
sOUTCE in your own company the 
legal department, a uinting, econom 
ics 

Military iostallation bxtensive 
testing and development of petroleum 
products often takes place there 

@ ilk end point of your end prod 
ucts—-lubricant chemreal intermedi 


ules, cle 


@ Auto and airplane engine manu 


facturers, busine finance firms and 
the tock market, museums havin 
pecial peolo or petroleum produc 
tron exhibit ind other 


What's in the Area? 


Assume the « on tor our onl 
mans holida onvention or busi 
ne trip. Once you know where you 
vill be ou must hil your sources to 
ee What you can learn on side-trips 
Ihen, select the more interesting po 
hevyin to make contacts, and 
draw up an itinerar 

birst, th ourc Where can you 
find hich mpant ina people ure 


in the area’? Much of the best informa 


tion core from people im your 


For instance, plant locations and 
personnel you should be able to vet 
from the chief engineer, general super 
infendent, plant manager, or someone 
else high in manufacturing. The peo 


pl inh harge of pur hasing can direct 


ou to ¢ july ment upplhies Anal the 
project’ en vill know ill the 
ing and construction firm 
ol thi i labl publ hed 
ou itl i 
ing t I} wot | or 
little-known ou Rather they 
trv tandard dis evel tro 
refinery nhould hay ‘ 1o 


» 
3 
i 
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@ Busman's Holiday 


Where to Get More Information to Plan Your 
Busman's Holiday 


« bor locating plants and chief personnel 
1955 Petrochemical Plant Directory (US 
PETROLEUM PROCESSING 
Directory of Plants and Personnel 
petrochemical plants in the U.S 


and Canada), published by 


(refineries, field processing plants and 
and Canada), published by the Oil & 
Gras Journal 


Keister of Lists chemical and petroleum 
plants by state within over-all category of product 

Industrial Research Laboratories of the U.S.” Gncludes consulting research 
labs), published by the National Research Council. Has 
breakdown, but the last edition was in 1950 


lhoma American Manufacturing 


a geographical 


« bor locating suppliers of refinery equipment 
Catalog tor Relining, Natural Gasoline and Petrochemical In 


published by Gulf Publishing Co. Incomplete, as it includes only 
advertisers 


hemucal italog tor 
Materials of Construction 


( OMposile 


dustrv 


Enyineering ¢ Equipment, Engineering Services, 
published by Reinhold Publishing Co 


chemical industry 


and 


Mate 
rial only tor the 


e bor locating processes 
“An Appraisal of Catalytic Reforming,” published by PETROLEUM PRocEssS 
ING. Contains a geographical breakdown of plants with a cat reforming unit 
List of Houdriflow, Houdriforming, and Houdry dehydrogenation units. Pub 


lished Dec. 8, 1955, by Houdry Process Corp., 1528 Walnut St., Phila- 
delphia 2, Pa 


e bor locating schools and consultants 


Pattersons Educational Directory,” published by Educational Directories, Inc 


Consulting Services,” published by the Association of Consulting Chemists 
& Chemical Fngineers 


through the 
publi 


company library, trade secret. Your superiors will be reluc 
tant to help you with arrangements 
and the whole idea could backfire if 
you try to push your way into 


tive” 


ional societies, or 


prok 
through the mails at little expense 
sensi- 
areas. Keep your curiosity within 
the range of subjects freely discussed 


among technical people in competing 
firms 


Set Up Your Visit 


Assume you've found plants where 


you can learn something helptul in 


your work either near your destination Even if you already know the man 


Here are the to see, you must still lay the 
work for 


or along your route 


ground 
A triendly letter 
outlining your proposal in detail is a 
good beginning. Mention that you will 
obtain approval of the visit from his 


things to do betore you can set up a a meeting 


final itinerary 


Who Is the Right Man? 


If your imterest is in refinery equip 
ment 


Here's Your Chance 
must still find the person best able to Y fay 


rather than a certain man 


you 


your 
take an oilman’'s 


may soon have 


tcll you about it and show you the s 
chance to 


pump, distillation tower, control sys 


holiday, if you haven't up to now 
Ihe American Insti 
tute Division of Refining will have 
its mid-year meeting in Montreal 
next May 14-17. Montreal is a 
major center of the Canadian re 
fining industry 

Details of what Montreal has 
to offer are given in next month's 


em, or what have you 
om, OF Petroleum 
People in your may be 


If not, do what 
when you make 
your department 
to write to his counterpart 
and 


company 
able to sugevest names 
you'll be doing later 
arrangements: ask 
manayel 
in the other company request a 
chance for you to meet the right man 
Naturally, you 


about showing too keen an interest in 


must be careful 


issuc. Read it and plan your “bus 


man’s” holiday for May 
things the other company regards as 
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company and your own. If he agrees 
to the you should 


working through channels 


idea then start 


Everyone knows there are ways to 
get “behind the scenes” without going 


through channels for a person not 


burdened with prudence. But letting 
the right people know your intentions 
is the best embar- 
rassment to your host and yourself 


So tell 


want 


way to avoid later 


your supervisor what you 


to do and when you are going 
Ask him to OK it 


and to contact the appropriate person 
in the 


to make the trip 


other company However he 


idea 
iS approved you are assured of greater 


handles it from there, once the 
frankness from your host and perhaps 
of a more cordial reception 

This procedure is wisest even if you 
are on friendly 


to-be, 


terms with your host 


though the arrangements he 
may offer to make in that case may be 
sufficient, depending on his company’s 
policy 

The nature of your trip will deter 
mine how you'll have for 


realistic 


much time 
these special visits. A sched- 


ule will include no more than three 
visits in one day at a single plant. If 
there are two places to go, make it two 


visits 


Get the Full Value 


Don't let the experience go stale 
once you've taken your oilman’s holi- 
day. You have met some people, per 
haps for the first time 
things at first-hand 
really know 
put all this to use 

@ Keep the contact alive. Your 
host helped you, and now you may 
be able to help him. Send 
information you can about 
tual 


and learned 
from men 
Here are some 


who 


ways to 


him any 
your mu 
interest mecting 


trade 


papers, your 


own ideas, magazine articles 
speculations from people in your com 
pany. Make it a 
trade 


he is in your 


him 


when 


point to meet 


again at conventions of 
area 

e@ Develop your new knowledge. 
Talk it over with people in your com- 
pany. Read what you can find on the 
subject 

@ Pass it on. Here's where you can 
help others in your company as well 


Write a 
your 


as yourself and sub- 
Otter to 


speak about your visit at departmental 


report 


mit it to supervisor 


or divisional meetings 
e@ Be host yourself. Offer to briet 


technical men visiting your plant on 


the subject, if this is appropriate to 


your operations. Ask the man you saw 


to visit you at your company when 


he can 
PROCESSING, 
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PyccKunK MeABe Ab 
cBoen paboTte 


“ hat ’ You don't know what that produc thon 


estimated il 1.150.000 inking technical language after | ny 
headline means’? Well, translated liter b/d, is low compared to U.S. oil pro lish and German. Even around 1939 
ally, uf is duction, Soviet interest is high in bet the number of Russian 
Russian Bear Talks ahout His Own | ter and more efficient refining method in chemistry, for example, exceeded 
Work” So let take a look at the avail those by the French 
hy which we mean that the ability of information from the Soviet Soviet books and 

Russian technical man is talking shop Union and how it 


publication 


Mayazines Ate 
can best be put iatluble on the petroleum and chemi 
these days and what he has to say to use. It is certain that Russia and il nncdustrn Also available are maga 
and how we might profit by it, is the her petroleum-based industs will be zim ind book 


fundamental 
subject of this valuable article a powerful factor in world affan entific field 


giving information on 


It matters litthe whether you consider heat transter, fluid flow, hydrocarbon 

By MARSHALL SITTIG Russia a potential consumer for your é try, thermodynamics, ete. Much 
Larchmont, N. Y. products, or a potential enemy—-either he obtained trom the publica 
should know what the Ru Nid important to know what thon vith only a litthe knowledge of 
sians are doing our counterparts in Soviet petroleum the language 


ust cnough to permit 
With the partial lifting of the Iron processing are doing and planning the translation of tith inal subotatle 


Curtain ind with more intormation th aption ind levend im illustra 


on technology coming out of the So Why Study the thon ind an « 


viet Union, this is 4 good time to see Russian Language? mary or list of 
what can be learned about what the 


cccasional brief um 
Cone lu 
Som outside Organiza 
scientific informa late artich ind report whisk 
Petroleum is now the top Soviet tion coming trom the Soviet | 


Russians are doing Ihe quantity of one 
nion 1s ompant u their own translators 
export commodity—replacing grain ery large—in spite of the Iron Cur But the 


number of people who com 
the 1954 leader While Soviet oil tain Russia is actually the 


third bine a knowledge of Russian with a 
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@ Russian Bear Talks Shop 


The Russian Alphabet 


Conventional English 

Printed Alphabet Italics Transliteration 

\ a 1 a a 

6 6 b 

A d | 

Ay m zh 

k 

M V m 

i " i " n 

P p r 

1 t | 

‘p 


Il ts 

4 Y ch 

il u sh 

hl bt y 

i i va 
knowledge of the petroleum industry it will provide you with some mental 
is small and the experts are few and — stimulation—and that’s always fun 
fur between 

Because this is the age of do i How Best to Learn Russian 

yourself” let's look at the possibilities 
of acquiring a limited vocabulary of The problem ts how best to acquire 
petroleum Russian This vocabu a bref but useful Russian technical 
lary may permit you to pick the essen vocabulary. You've seen advertise 


tials out of a Russian article, and help 


you de« le 


whether 


a complete trans 


lation will be worthwhile. In any event 


ments of Russian phonograph record 


courses. These are fine for 


but 


conversa 


tional Russian too helpful 


not 
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for translating written Russian 
particularly 
nology 


and 
technical termi- 
If you are fortunate enough 
to be able to take university courses 

have the courses available and the 
take 


not for 


time to them—they are tops 
Many of us have to—and can learn 
the useful essentials by self-study. 


however 


What Does the Language 
Look Like? 


In addition to political obstructions, 

a powerful barrier to knowledge of 
what the Soviets are doing is the lan 
guage difference. Just look at the word 
for petroleum for example. It is pro 
nounced neft’ and in 
ters looks like this — nedprp. 

Now, let’s look at some useful tools 
acquiring a handy, 
Russian words us 

little more what our 

Soviet counterparts are doing in pe 


Russian charac 


for 
ot 
learn a 


useful 
permitting 
about 


group 


to 


troleum processing 

The first tool is the Russian alpha- 
It is shown above in all its glory 
and all its complexity 

see, a number 


bet 
As you can 


look 


like English letters unfortunately are 


of letters which 


not pronounced like their English 
counterparts 

@ What looks like a B is a | 

@ What looks like an // is an N 

@ What looks like a P is an R 

@ What looks like a C is an § 

@ What looks like a Y isa l 

The A and F and O are just what 
they look like. Then, however, there 
are a number of characters peculiar 


to the Russian 
the F, resemble 
blance to Greek 


Some, like the G 
Greek. This 


is somewhat 


and 
resem 
natural 
because the Russian alphabet was in 


vented by two Greek monks, Cyril 
and Methodius—the alphabet being 
known as the Cyrillic alphabet in 


honor of the one inventor 

A few letters have outstanding dif 
terences between the various forms of 
the printed characters and these 


are 
indicated by the color bands in the 
alphabet chart. Italics are important 


because author's names, tables of con 
tents, and abstracts at the beginnings 
of in Russian 
often printed in italics 


articles journals are 


How to Acquire a Useful 
Russian Vocabulary 


Here are a few specific suggestions 
building up a useful 
in “petroleum Russian 


for vocabulary 


1——Have at hand a glossary of those 
terms specifically useful the field 
of petroleum processing. The accom 


to 
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panying table (pp. 58-59) gives such a 
glossary. It is suggested that it be 
mounted on stiff cardboard so that it 
can be propped up on your desk 
when you're scanning a Russian arti 
cle. It will help you greatly if you will 
make a set of word cards from this 
glossary (plus any words particularly 
useful to you which are not included 
here), with the English word on one 
side of the card and the Russian word 
on the other 


Study flow diagrams and la 
helled photographs and sketches of 
known processes and equipment. This 
will help you to associate known ob 
jects with their Russian names. The 
drawing shows a Fluid cat cracker 
with the various pieces of equipment 
labelled in Russian. Look at it, try 
to pronounce the names, then try to 
prepare a similar sketch for your own 
processing unit and label the equip 
ment from the glossary 


What to Do Next 


The next things to do are to learn 
(1) what books and publications are 
available trom the Soviet Union, and 
how and where they can be obtained 
and (2) what additional tools will 
give maximum access to the Russian 
hooks and publications we obtain 

First, let's look at how books and 
publications are made available by 
the Soviet Union 

There is an agency called Meacay- 
HapowMan Kunra or “International 
Book” with headquarters in Moscow 
and with outlets in all the countries of 
the world. This agency is the only of 
ficial medium through which books 
and magazines are exported from 
Russia 

In the United States, there are two 
outlets, both with stores in New York 
City, and both doing mail-order busi 
ness trom these stores. One is the 
Four-Continent Book Corp. at %22 
Broadway (at 12th St.) New York 
3, N.Y. The other ts Imported Pub 
ications and Products, 4 West 16th 
Street, New York 10. N.Y. Four 
Continent has by far the largest sup 
ply of technical books available for 
inspection on the shelves in their store 

The only petroleum periodical cur 
rently available from these agencies is 
Hecdbranoe Xosanitetno (Petroleum 
Industry) which covers the entire in 
dustry 

Each issue contains sections on 
Economics, Drilling, Production, Ge 
ology and Exploration and on the 
Chemistry and Conversion of Petrole 
um and Gases 

Petroleam Industry is published 
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monthly at an annual ul niption ted the ol on the 
rate of the uc provir Of Azerbaidjan 
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exact counterpart in American may \ hemical mdustrs publication 
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nal of the Institute of Petroleum lect 
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ind Conversion of Petro 
leum ind Csa in ait ent 1 
described “The Lesting of Rectification 
Columns With th Aid of Dilute 
Solutions” and “Heavy Aromatic H 
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Chemistry 


Petroleum As you in see from 
these tith Petroleum Journal | 

eriou technical periodical Ther 
ire no personal or me onl 
technical artich hook review ind 
ome reviews Of foreign mectin ind 
technical paper (such as tl program 


of the recent World Petro m Con 
yress in Rome) 

\ journal tormerl published i 
the Soviet Union (d ontinued in 
1) was Azerbauidzhanskoe Nef! 
noe Khozyaistvo « frerhaidjan Pe 


froleum Industr his pul lication 


(Chemical Industry) which somewhat 
mil American and British trade 
nals has 1 ntly become available 


iwain with the lifting of the Iron Cur 


tain. Thy publication has been mussing 


from the export list for several years 
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Indust int litthe advertising 
ingl Ivertisement of one British 
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@ Russian Bear Talks Shop 


Glossary of Common Petroleum 


nglish nglish transliteration 


Additive 
Au 
Alcohol 
Aldehyce 
Aliphatu 
Alkal 
Alkylation 
Alumina 
Armin 
Ammonia 
Antiknock 


ompound 


Antioxidant 
Aromath 
Ashestos 
Ash 
Asphalt 
Barrel 
Blending 
Boiling pomt 
Bottoms 
Burner 
Hutadiene 
Hutane 
arbon 
itrbon black 
irbon dioxiwe 
urbon monoxide 
italyst 
italyti 
sustic Soda 
harge 
hemiust 
lay 
oke 
olumn 
ompressor 
oncentration 
ondenser 


ontrol panel 


of Russian term 


absorber poglotitel 
sbsorbtsiva 


pogloshe henie 


itsetilen 
kishota 
dohavka 
vo7dukh 
pit 

al degid 
shirnyt 
shcholoch 
slkilirovanie 
giinosem 
nin 


protivodetoniruyu 
shehii material 


protivookislitel’ 
sromaticheskii 
asbest 

sfal't 

harel 
smeshivanie 
tochka kipeniya 
Negma 

gorelka 
butadien 

butan 

uglerod 

sasha 
uglekislyi gaz 
okis’ ugleroda 
katalizator 
kataliticheskii 
yodkii natr 
vagruska 
khimik 

glina 

koks 

kolonna 
kompressor 
kontsentratsiya 
kondensator 
kontrol’nyi shehit 


Russian term 


abc opGep, 


a6copGuna, 

106anKa 

cumpt 

MLO 

rannosem 

aman 


AL 


ac Gee 

Gapea 
ropejAna 
Oyraamen 
Oyran 

yraepoa 

rama 
tas 
yracpola 
sarpy tka 

Pinna 


nglish 
Term 


Conversion 
Cooler 
( ooling tower 


C racking 
Crude oil 
Density 
Desulfurization 


Diesel fuel 
Distillate 
Distillation 


Drum 
Emulsion 
End point 
nyginecr 
Equation 
Equilibrium 
Ethylene 
Extraction 
Feed 

Filter 
Flash point 


blow 

Flue gas 

Fraction 

Fuel 

burnace 

(sas 

Gas oil 

Gasoline 

(sravity 

Csrease 

Heat exchanger 

Heat of 
vaporization 

Heat transfer 


Hydrocarbon 
Hydrogen 
Hydrogen sulfide 


English transliteration 


Russian tern: 
of Russian term 


pererabotka 

kholodil'nik 

okhlazhdayushchaya 
kolonna 


nepepabotKa 
1M 


AN 
HAOTHOCTL 


kreking 
iwaya nett 
plotnost 
desul furizatsiya 
obesserivanie Lecy pw sauna, 
oGeccepunanne 
Inte TONANBO 


dizel’noe toplivo 
destillat 
voz7gonka 
peregonka 
baraban 


BOsTOHKA, Heperohtka 

MOMeHT 

ypasnenne 
pashonecne 

sTHACH 


emul siya 

konechny: moment 

inzhener 

uravnenie 

ravnovesic 

etilen 

ekstraktsiya 

fil'tr 

tochka 
vosplamenenie 
tochka vspyishki 


pitanie 


ro4wka 
techenie reqenme 
dymovyll gaz 
drob’ 


toplivo 


ras 
pech’ 

ras 

gazoil’ 
benzin 


Gensun 
udel’nyi ves VIC Bee 


smazka 
teploobmennik 


teplota ispareniya 
teploperedacha 
teploobmen 


pe 
renaoco6men 

uglevodorod 

vodorod 


yracko1Opor 


serovodorod ceporo1opon 


these, there are 
journals 
the table 


a number of scientific 
some of which are listed in 


A large selection of books on pe 


troleum 


processing 


and on. related 


fields of science and technology are 


Russian Technical Magazines and U. S. Counterparts 


available. A few of these are 

Hepepadorka Hedorn 
Pererabotka Nefti 
of Petroleum), by P. P. Karpov, 
1953 ($1.50). 

Ipaxrakym no Texnosornit Hedin 
Praktikum po Tekhnologn Nefti 


(Conversion 


American 
counterpart 


Issues Subscription 
per year price 
Uspekhi Khimii 

(Progress in Chemistry) 


Single 


(Handbook of Petroleum Tech- 
issue price 


nology), by I. P 

Chem. Reviews and 
($1.00). 

Iponecest Annaparst Hedpre- 
Il po 
Protsessy i Apparaty v Neftepe 
rerabatibayuschchei Promyshlen- 
nosti (Processes and Apparatus 
in the Petroleum Industry), by 

J. Am. Chem. Soc. G. G. Rabinovich and S. V. 

Adelson, 1949 ($1.25). 
Most of the descriptions of equip- 


Russian Journal Lukashevich 


Smidovich, 1947 


Zavodskaya Laboratoriya 
(Pactory Laboratory) 

Zhurnal Obshchei Khimu 
(Journal of General Chemistry) 

Zhurnal Pokladaot Khimu 
Journal of Applied Chemistry) 

Zhurnal Fizicheskoi Khimi 
Journal of Physical Chemistry) 

Ivvestiva Akademi Nauk, 
Otdelenie Khimicheskii Nauk 
(Bulletin of the Academy of Sciences, 
Chemistry Section) 


13.40 None 


16.50 J. Am. Chem. Soc. 
14.00 Ind. Eng. Chem. 


24.00 J. Phys. Chem. 


10.40 
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Processin g Terms in Ru: 


oglish 
Term 


English transliteration 
of Russian term 


Hydrogenati« 
Ignit on p 


van 
imene 


vavhigani 


Index of 


Infrared 
Inhibitor 
Instrumer 


Isomeriza 


Naphtha 

Naphthene 

Natural 

Octane 

Cock 

Oi 

Oletin 

Oxidation 
Paraffin vhirnyi 
Petroleum neft 
Pipeline nefte 
Polymerization 

Pour 


point 


Pre 


pitate 

ssure daviens 
obrabotka 
produkt 
propan 
nas 

(Qualitative kachestver 

(Juantative kolichestve 

Quenching okhlazdeni 

Reactor reaktor 


an 


Russian Bear Talks Shop & 


nglish 


Russian term 
Term 


BOCTLIAMe HCH 


Ab 
Keron 
THRA 
AH TROCTE 
Marte 
Metta 
Hes 
nadbra 
nadbren 
tas 
wacao 
ORME 
sactit 
o6pa tha 
CTRCHHLANM 
ON TAM 


peantrop 


English transliteration 

Russian term 

of Russian term 
ite pave 


Oo 


‘ apy 


orton 
tpyOu 
pe tepayvap 
cepa 
cepy 
PN MOC 
(Mites 
te pua 
reMiteparyp 
obpaborna 
Hapa 


hook 


ment and processes are 


American Refer 


ences to previously published work are 


fo current practice 


confined almost entirely to 


of work by Russian investigators 
howeve! 

Now 
what materials can be 
Russian 
can be 
aries and other 

Without a doubt 
dictionary the 
Fechnical and Chemical 
by Ludmilla Callaham 
John Wiley and Sons in New 
1947 ($15.00) 


that we have some 
obtained in the 
and of where 
let's look at 
lor 


the 


language 
obtained diction 
tools translation 


most 


Dictionary 


York u 


A couple of useful publications ar 


available from the lt S 
Printing Office at the | 
which most 


argain 
characterize 
Februar y 
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comparable 


mention 


rk a of 
they 
useful 
Russian-English 


published by 


CGsovernment 
rates 


government 


hi 
iry of Spoken Ru 
hn il 


1945) 


publication the “Diction 
War Depart 
Manual 30-944 (No 
the “Glo 
Militar lerminolog 
partment of the Army Technical Man 
ual 30-544 (May, 1955) ($ 
For the re 
beyond the 


man 
ment 


ind 


ider int 

Ru 
ommend th 
Pert in 
Self 


Journal 
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FEXHE liquefied petroleum gas in 
| dustry, sturdy offshoot of natural 
gus producing and petroleum refining 
renewed its phenomenal growth in 

Spurts in the use of LPG in chemi 
cal manufacturing and synthetic rub 
ber manufacture pushed overall sales 
to an imerease of 17.2% over 1954; 
the rise the previous year was 3.9% 
Since World War Il marketed produc 
tion of LPG has more than tripled 

lotal 1955 sales reached 6,006 
000.000 gals. This was 880,467,000 
pul larver than sales the year he 
fore. Liquetied refinery gases supplied 
Ww) of this production, and 70% 
was derived trom natural gas 

Reduced to typical ol industry 
parlance, the total 1955 LPG: volume 
fivures out to nearly 392,000 b/d of 
marketed production 

Ihe 1956 outlook is for another 
record growth for liquefied petroleum 
gas, with increased opportunities for 
refiners to share in the fast growing 
markets in nthetic rubber produc 
tion and in chemical manufacturing 
The rapid growth in complete weather 
conditioning (winter-heating and sum 
mer cooling) also offers opportunities 
for future sales and the smoothing out 
of the winter-summer sales ratio 

A market summary of the report 
for 1955 shows 

for the manufacture of 
synthetic rubber components, under 
the stimulus of private ownership of 


the rubber plants, showed the largest 


yain im any single category $6.3% 
larger than in 1954, for a total of 
gals 


ano 
MOTOR 


1954 = 5,125,533,000 GALS 


LARGER BITES out of 


1955 = 6,006,000 
TOTAL SALES UP 17.2% 


ales pie for chemical and synthetic rubber us« meant 


33 Years 


plies of natur il ga If this trend ts 


Biggest LPG Boost in 


2—-In chemical manufacturing, use 


of LPG outstripped the general up- 
swing in the chemical industry by in- 
creasing 20.2% over 1954, total vol 
ume being 1,262,000,000 gals 

+—LPG used for domestic tuel 
purposes and as motor fuel increased 
15.3% over 1954, the volume in this 
classification being 3,661 000,000 gals 

+—-Industrial, gas manufacturing 
and miscellaneous markets together 
increased only nominally in 1955 to 
602,000,000 gals. The use of LPG in 
gas manufacture has dropped steadily 
for four years 

The supply picture: [he liquefied 
petroleum gas industry continues to 
build up its potential producing ca 
pacity to meet large increases in mar 
ket demand for its products. Twenty 
two new plants, with total daily ca 
pacity of 850,000 gals., were put on 
stream in 1955. Twelve new plants 
are under construction or planned 
for 1956, with total capacity of 500 
O00 gals. daily. 

Storage: Underground LPG storage 
building or planned ts 292,000,000 
gal. capacity, which will bring the 
total underground to 894,700,000 
val. This volume will be about one 
seventh of the 1955 marketed LPG 
production Conventional above 
ground steel storage is also being 
increased 

Political: [he pathway to federal 
regulation of natural gas production 
by the Federal Power Commission 
was opened through the important 
U. S. Supreme Court decision in the 
Phillips Petroleum case. The ruling 


already seems to be decreasing sup 


not halted by an act of Congress 
limiting the regulatory powers of FP 
dealers may be faced with shorter 
supplies and high prices 

Switch of the synthetic rubber plants 
to private ownership late in April 
1955, has put synthetic rubber pro 
duction at a rate 17° above that of 
the first four months of the year. This 
is believed significant in showing that 
high production capacit an be 
achieved in the present plants, to meet 
the future larger demands tor syn 
thetic rubber. Some companies have 
already announced expansions of rub 
ber plant capacity pointing to in 
creased demand for LPC: tor synthetic 
rubber components 

A trend is developing in refining 
toward increased use of butylenes in 


the production of high octane motor 
fuels. A butylene shortage has already 
developed, which will become more 
critical as octane numbers are pushed 
higher Thus, the manutacture of 
butadiene as a synthetic rubber com 
ponent will depend more and more 
upon normal butane as its raw mate 
rial, in place of butylene 

In chemical manufacturing, sales 
of LPG as a raw material showed a 
20.2% imerease over 1954, with an 
estimated volume of  1,262,000,000 
vals. This compares with a rate of 
growth in the output of all chemicals 
in 1955 of around 11 

An increased demand for ethylene 
has resulted in large volumes of LPG 
being used to supplant ethane as a 
base material for its manutacture 
This trend should continue in 1956 
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307,735,000 481,000,000 
4 
| 262,000 000 
J 
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as large ethylene and polyethylene 


plants now under construction are 
placed in operation 

New processes were highlights in 
the new uses for LPG in chemical 
manufacture developed during the 
These included new processes 
for the manufacture of glycerine and 
phenol trom propylene, and the pro 
duction of nitro paraffin and its de 
rivatives primarily trom propane 
Furthermore, propane and butane will 
probably remain for some time the 
most efficient and economic raw mate 
rials for oxygenated chemical 

I he combined chemical of 


LPG in 19 combined with that 


going into the manutacture of svn 
thetic rubber totaled 1,743,000,000 
val nearly 30° of the entire LPG 


marketed production 
Biggest single use of LPG reported 
is combined 


fuel market 


household and motor 


Which was 3.661 000.000 
vals. in 1955, an increase of 15.3 
from 1954. It is estimated that 671 
000,000 gals. of this total represents 
use in internal combustion engines 

House heating, the biggest single 
factor in the domesti market 1S 
spr ading rapidly northward as people 
become acquainted with the convent 
ence and cleanliness of this fuel. Cen 
tral heating is on the upswing, espe 
ciall in the newer housing units 
Summer sales of LPG are improving 
for such uses as tobacco curing, crop 
irrigation, weed burning and control 
and other purposes 

Gains in motor fuel use of LPG 
were iwnificant in all parts of the 
country in 1955. Biggest users are 
trucks, tractors, ind irrigation 
and drilling engines 
lhere are now over 250.000 LPG 
tractors im the | S Iru k fleet op 
erators are changing to LPG as serv 
tation ftacilitu become more 


numerous and accessible 


6.006 

f SYf 
SOF 
a 
> acl JTHERS 4477 
+>} 

40} 
oO 35} 
4 | 
a 20) 
u 25} 

| 

5} 
1.0} 

5} 

| 1952 


1955 


CHANGES AND SHIFTS have been a pattern of LPG sale 


This fuel is also finding a new use 
in industrial tractors and lift trucks 
due to the fact that maintenance 1s 
reduced there are le NOXIOUS 
odors in LPG engine exhaust 

Aircraft and auto manutacturers 
airline tee! mills food processor 
hemical plants, and lumber mills 
ire a few of the larger 


which are converting their material 


industries 


handling equipment to LPG 

Use of this fuel for irrigation pump 
continur to increase in spite of the 
natural gas in this 
market \ urvey of irrigation wells 
hivh pl uns area ol 


howed 46 used LPG hl used 


idvances made by 


natural ra incl the remained used 
cither diesel of ek 
tricil 

Industrial and miscellaneous uses 


for LPG totall 


d 431.000.0000) gals 


growth 
in LYSS in increase of 7.3% over 


One new market 1s its use in urani 
Stand-by 
plants are being added to take advan 
tage of interruptable rates and as a 


um retinery operations 


protection against winter shutdown 
Ihe use of LPG in gas manufacturing 
a relatively small market, decreased 
1O9 in 1955 due to the competi 


tion of natural gas 


Ihe preced le ws based on the 
tha port on liquefied petro 

| ‘ red | the Phillips 
Petr ( | has become a feature 
f the pul hed terature of the LPG in 
i} report iS prepared hy 

Geor Ken imager, engmeerng de 
‘ W. Lucker, technical repre 


epartment und W 
De Vin amt to the iles manager, all 


{ the Philly Petroleum Co, Bartlesville 


Principal Uses of Liquefied Petroleum Gas 


% Domestic & Indus. % Gas % 
Year Fotal Change Motor Fuel® Change Misc. Change Nifg. ( hange 
4 5 1.4 156.804 69. 408 69 i114 
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otal sales except for were obtained LPG have been eliminated 
4 


1 Lowered into the waters of Ras Tanura 


~ 


2 Towed one and a half miles to dockside 


Water and Wheels 


Deliver reforming reactor safe and sound 


3 Ten-foot wheels being attached 


men floating along on Aramco’'s “vessel” seem 
casual about their contribution to an extraordinary 
odyssey. The reactor they are riding was brought to Ras 
lanura, Saudi Arabia, after an 8,000-mile journey from 
the Netherlands. It was then trundled 7 miles cross 
desert to its new home 

The 114-ft. vessel is now part of a Lummus-designed 
12,500-b/d Fluid Hydroformer now on stream at Arab- 
ian American Oil Co.'s Ras Tanura refinery 

Only two of the world’s freighters were capable of 
handling the 200 ton unit which had to be shipped on 
deck. Lowered into the bay by the ship’s own jumbo 
boom, it was towed 142 miles to dockside where special 
10 ft. tires were welded on. It was then rolled over, 
moved to a sloping beach and towed ashore 
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Process Design Manual—Bubble-Cap Trays 


New Process Design Methods for 


Beginning, in a 4-part series, the first complete process design manual for 
| bubble-cap trays. The author gives new design concepts and methods, as 
well as recommendations for standardization in a highly unstandardized field. 
Based on extensive experience and study, he shows how to design 
bubble-caps and trays for optimum efficiency, giving greater flexibility and 
more capacity per unit area than possible by former design methods. 
7 Meet the Author tute of Chemical Engineers, he has served 
{ on several national committees, and has just 
Mr. William L. Bolles, manager of process been elected Chairman for the South Texas 
design at Monsanto Chemical Co., Texas section for 1956. Also, he is a member of 
City, Texas, received a B.S. in Chemical the American Chemical Society, Tau Beta 
Engineering from Washington Univ., 1941, Pi and Sigma Xi 
and an M.S. in Ch.E. from Missouri Univ.., 
Mr. Bolles, an active Kiwanian, serves on 
. 1943. He was with Socony Mobil Oil Co ; 
- the Club’s Texas City board of directors 
in Dallas, Texas, and Paulsboro, N.J., 1943- 
' His hobbies are music, he is an accomplished 
7 47. Since 1947 he has been with Monsanto , ‘ , 
; t St. Louis and Texas City, with the excep pianist and organist, and amateur radio, 
with call letters of WSGDI 
tion of 1951-52 when he was editorial direc- 
tor for the Petroleum Refiner He and Mrs. Bolles make their residence 
An active member of the American Insti- in Texas City with their two children 
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UBBLE-CAP trays are not obsolete, in spite of the 
B views of proponents of other recently developed 
tray types. These new trays are usually claimed to yield 
higher capacities, thereby permitting savings in capital 
cost. Sometimes such claims are backed up by an example 
comparison against a bubble-cap tray. However, such 
comparisons usually present the bubble-cap tray unfavor 
ably in that it is sized by old-fashioned design methods 

Recently, in some segments of the process industry, 
there has been a return to bubble-cap trays. This has 
resulted partly trom the development of new design tech 
niques which have increased bubble-cap tray capacity, so 
that bubble-cap trays are now competitive in cost with 
the new tray types. The deciding factor, however, has 
been the realization that the bubble-cap tray possesses 
certain advantages not available in any other tray type 
These include: (1) higher plate efficiencies, (2) main 
tenance of high efficiency under wide load variations 
(3) ability to handle wide ranges in vapor-liquid ratio 
and (4) greater immunity to fouling and plugging. These 
advantages add up to more dependable all-around per 
formance 

Even if the bubble-cap tray cost is slightly higher, it 
should be remembered that towers represent only a small 
fraction of the average plant cost. Consequently any 
added cost of bubble-cap columns expressed as a per 
centage of total plant cost is almost negligible 

The reader may well ask, why yet another article on 
bubble-cap tray design? There have already been a 
siderable number of publications on this subject 
ing some rather complete design methods 


con 


present 


However, the previous literature is not entirely satisfac- 
tory. The information required by the process designer 
is widely scattered, there being no one complete source 
Many of the calculation methods previously available are 
rather cumbersome to use. Also, there has been very little 
published in regard to bubble-cap design. Further, the 
technique of determining optimum cap layout has been 
nevlected 


Purpose of These Articles 


It is the purpose of these articles to present a complet 
process design manual for bubble-cap trays. An attempt 
will be made to provide a logical approach to the selection 
ot every tray factor 

New simplified but reliable methods will be presented 
for the estimation of pressure drop and liquid gradient 
Ihe first method for determining optimum bubble-cap 
design will be developed. Also for the first time, a set of 
standard bubble-caps will be proposed for general use 
Also first presented will be an approach to the determina 
tion of optimum cap size and spacing. This will be accom- 
panied by new techniques lor opumum tray design 
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Optimum Bubble-Cap Tray Design 


PART I-TRAY DYNAMICS 


By WILLIAM L. BOLLES, Mgr. of Process Design 
Monsanto Chemical Co., Texas City, Texas 


Finally, there will be a plea tor return to a rational 
approach to entrainment 

At the outset, it should be made clear that the scope 
of these articles includes only the process design of 
bubble-cap trays employing round, bell-shaped bubble 
caps of conventional design. For a discussion of the 
mechanical desien of bubble trays, the reader ts referred 
to the excellent discussion by Davies 

There are many advantages to be gained through use 
of the new design methods to be presented. Previous reli 
able design methods were so laborious that few designers 
had the patience to experiment with more than one or 
two tray layouts. The new methods, on the other hand 
are so convenient the designer can easily investigate the 
effect of all important tray layout variables, particularly 
bubble-cap size and design, cap spacing, skirt clearance 
and tray type 

In spite of their convenience, the new methods to bi 
presented ire as reliable as present knowledge permits 
The new methods are basically conservative, as has been 
found by experience in the design of scores of commer 
cial fractionators. However, in order to inspire confi 
dence, comparisons will be made between the new and 
the older, more familiar methods 

[he design methods to be present d apply to all counter 
current, vapor-liquid contacting processes. This includes 
distillation and tractionation towers, absorption towers 
and stripping towers 

In assembling this manual on bubble-cap tray design, 
it became clear that there remain some glaring gaps in 
bubble-cap tray technology. This is particularly true in 
regard to (1) quantitats prediction of foaming in down 
comers, (2) prediction of amount of entrainment, and 
(4) pred tion of plate efficiency 

It also became clear that the publication of complete 
pu rformance data on commercial bubble-tray tractiona 
tors has been extremely meager, the principal exceptions 
consisting Of Brown and Lockhart Cicalese, et al 
Clay, Hutson, and Kleiss and May and Frank A plea 
is made here for encouragement of publication of per 
formance data on commercial bubble-cap tray ftractiona 
tors in order that our knowledge of this important process 
equipment can be extended 


Preliminary vs. Final Designs 


Bubble cap tray designs are of two major types: (1) 


preliminary designs for cost estimate and (2) final 


signs for cost 
estimates usually require only the approximate 


designs for construction. Preliminary ce 


towel 
diameter, and the tray pacing or towel hemht. For thr 
purpose a method previously published” is recommended 
This method is based on a consideration of IPor velocity 


and liquid capacily [he results are usuall conservative 
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Bubble-Cap Tray Design—Part | 


Table 1—What the process designer should specify 


A. Materials of construction 3. Tray spacing to flow 
HK. Type of tray 4. Downflow baffle clearance c. Cap pitch and spacing 
(. Bubble-cap design above tray d. Minimum cap clearances 
1. Lype and shape 5. Restriction of tray support 1) To weirs 
‘ ’ Wall thickness rings 2) To downflow baffles 
4. Caps h.. Tray design 3) To tower wall 
a. Diameter 1. Column diameter to fit 5. Distribution baffles 
b. Height 2. Overflow weirs a. Number and location 
c. Number of slots a. Location b. Height 
d. Slot dimensions b. Type c. Clearance to caps 
e. Height of shroud ring c. Length 6. Drain holes 
Skirt height to be pro- d. Height a. Number 
vided Notch design (if em- b. Location 
4. Risers ployed) c. Size 
a. Diameter f. Adjustable range 7. Design tray deflection 
b. Height 4. Other weirs 8. Listing or packing 
| 5. Method of assembly and a. Inlet weirs I. Construction tolerances 
| fastening b. Intermediate weirs 1. Tray levelness 
DD. Downcomer design 4. Cap layout 2. Weir levelness 
1. Type a. Number of caps 3. Tray leakage 
Number b. Number of rows normal G. Special features 
and sufficiently reliable for cost estimates Tray Dynamic Calculations 
The final design of bubble-cap trays for construction 
| is another matter, Here every tray design factor must be In order to achieve an optimum balance of the process 
considered. However, the process requirements of a good requirements Outlined above, tray dynamic calculations 
bubble-tray may be reduced to four simple characteris should be made to determine 
tics, vi |—-Slot opening 
1~-High liquid and vapor capacity 2—-Liquid height over weir 
’-High plate efficiency }—-Liquid throw over wet 
pressure drop +--Liquid gradient 
+ Ability to handle wide ranges of loads 5--Dynamic slot seal 
Ihe problem is that it is impossible to achieve simul 6—-Vapor pressure drop 
taneously all of the above characteristics. Some of these 7-—Vapor distribution 
characteristics can be obtained only by sacrificing in 8——Liquid height in downcomers 
others. This problem can be resolved, however, when it 9—-Liquid residence time in downcomers 
is realized that the optimum tray design is that compro 10-—Entrainment 
mise which gives 11—-Plate efficiency 
3 | Minimum capital cost, and Fig. | illustrates the principal factors involved in tray 
’ Minimum operating and maintenance cost dynamics. In this diagram the liquid is shown entering 
In final designs, the process designer should specify all the tray at the left by means of the downcomer from the 
components which affect the process of fractionation. A tray above. The height of material in the downcomer 
check-list of these components for reference has been consists of the height of clear liquid plus the depth of 
compiled in Table | the foam suspended on the surface. The liquid flows under 
« ENTRAINMENT 
(a) (b) 
Ms WEIGHT IN ‘YF RECTANGULAR TRAPEZOIDA TRIANGULAR 
DOWNCOMER LIQUID OTS SLOTS 
STATK Al | SRADIENT 
| \ HEIGH dn | | | 
VAPOR i | 
PRESSURE THROW ey ’ J 
WEIR | 
Fig. 1 TRAY DYNAMICS «schematic diagram Fig. 2 SLOT OPENING FORMULA deri: ation diagram 
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Bubble-Cap Tray Design—Part | @ 
Nomenclature A Constant in cap partial pressure drop equa 
tion 

de Annular area per cap, sq. in A Slot orifice coefficient 
d Inside cross-sectional area of cap, sq. in A Constant in Souders and Brown entrainment 
a Riser area per cap, sq. in correlation, ft./hr 
a Slot area per cap, sq. in A Ratio of weir length to tower diameter, le/ D, 
a Open slot area per cap, sq. in l Total free width between caps normal to flow 
4 Area, sq. ft in 
4 Minimum area under downcomer, sq. ft l Total free width between risers normal to 
Ay Available flow area, tower area 2 x down flow, in 

comer area, sq. ft Length of weir, taken straight across top, ft 
4 lotal riser area per tray, sq. ft La Volume of liquid hold-up per tray, cu. ft 
A, Total slot area per tray, sq. ft l Total flow width across tray normal to flow, ft 
{ otal tower cross-sectional area, sq. ft m Exponent in entrainment equation 
4. Total weep hole area, sq. in. per 100 sq. ft n Number of liquid stages in series 


tray area 


‘ A constant 

( Liquid gradient factor 

( Coefficient in maximum slot capacity formula 

( Vapor load correction factor 

( Wet cap pressure drop correction factor 

d Inside diameter of cap, in 

d Inside diameter of riser, in 

dD, lower diameter (ID), ft 

‘ Liquid entrainment ratio, mol/mol dry gas 

| Local dry plate efficiency, fractional 

E. Overall plate efficiency, fractional 

/ Local wet plate efficiency, fractional 

Fe Weir constriction correction factor 

2 Acceleration of gravity. ft sec.” 

G Vapor mass velocity based on total column 
cross section, Ib./hr.-sq. ft 

G. Liquid entrainment mass velocity based on 
area A;, lb./min.-sq. ft 

h Head or height, in 

h Cap pressure drop (riser, reversal, annulus 
slots), in. liq 

h." Dry cap pressure drop, in. liq 

ha Liquid head Joss under downcomer, in liq 

has Dynamic slot seal, in 

hy Distance of liquid free fall in downcome 
measured from weir, in 

h Depth of clear liquid on tray, in 

hive Depth of clear liquid at overtlow weir, in 

h Depth of notches in weir, in 

New Height of liquid crest over weir, in 

h Partial cap pressure drop (riser, reversal, an 
nulus), in. lig 

h Pressure drop thru risers, in lig 

hea Pressure drop thru reversal and annulus 
in. lig 

h, Slot opening, in., or slot drop, in lig 

h,’ Pressure drop through dry slots, in lig 

hs, Static slot seal, in 

h Fotal vapor pressure drop per tray, in. liq 

he Height of weir above tray floor in 

He Height of clear liquid in downcomer, in 

H, Slot height, in 


\ Number of Caps per tray 

\ Number of rows of caps normal to flow 
NV, Number of slots per cap 

N Number of trays in column 


Vv Liquid load for tray or tray section, gpm 

R Reflux ratio, mol lig./mol vap 

Entrainment quotient 

R, Trapezoidal slot shape factor, w Wes 

R Vapor distribution ratio 

§ Cap skirt clearance, in 

lime, sec 

te Liquid throw over weir, in 

Iray spacing, in 

Is lime required to drain tower, hours 

Velox ity it seu 

u Vapor velocity based on area A+, ft./sec 

u Superficial vapor velocity based on total tower 
area, {t./sec 

“ Velocity of liquid over weir, ft./sec 

V Potal vapor load for tray, cu. ft $cc 

| Vapor load per cap, cu. {t./se« 

£ Maximum vapor load for tray, cu. ft./sec 

V, Vapor load per slot, cu. ft./se 

“ Width, in 


Slot width, in 
r Width of slot at bottom, in 
Width of slot at top, in 
1 Ratio of distance between risers to distance 
between caps 
Ratio of distance between caps on parallel 
liquid pass to that on oblique liquid puss 
Ratio of distance between « ips to cap diam 
eter 


Liquid gradient for tray or tray section mn 


I iquid vradient uncorrected for vapor load in 

Liquid gradient per row of caps, uncorrected 
in 

Liquid gradient thru one oblique pass he 
tween cap in 

Liquid gradient thru one parallel pass he 


tween Cap in 


iquid density, Ib./cu. ft 
Vapor density, Ib./cu. ft 


the downcomer baffle and enters the bubble cap section 


In order to overcome resistance to flow. a liquid gradient 
is built up across the tray. The liquid then leaves th 
bubbk cap section by flowing over the weir and falling 
into the downcomer on the right. The liquid flowing over 


the wer carries with it ents ined Vapor bubbles which 
must disengage from the liquid to return upwards through 
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the free portion of the downcomer In flowing over the 
weir, the liquid thrown” be yond the baffh plate ind 
the “throw over weir is the distance he ond the baffl 
plate where the waterfall strikes the material in the down 
comer 

The vapor from the tray below meanwhile, enters the 


risers Of the bubble-caps, reverses on itself, flows down 


6) 


65 
ak 
2 
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| 
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ward through the annular space while depressing the 
liquid level and then passes out through the slots. The 
slot opening is the distance by which the liquid is de 
pressed below the top of the slots. The vapor forms 
bubbles at the slots, which rise to the surface of the liquid 
where they disengage. The distance between the top of 
the slot and the liquid level is the dynamic slot seal. The 
vapor pressure drop of the tray is measured between the 
vapor space above and below the tray. The rising vapor 
stream carries with it liquid droplets to the tray above 
which is called the liquid entrainment 

Because of the liquid gradient across the tray, the 
hydrostatic liquid head on the downflow side of the tray 
is less than that at the upstream side. Therefore, more 
vapor flows through the downstream bubble-caps than 
through those upstream. This causes variations in vapor 
distribution across the tray 

Further study of Fig. | reveals the reason for the 
dependability of the bubble-cap tray. The overflow weir 
may be set at such a height to produce a positive seal 
of the slots so as to force the vapor to contact the liquid 
Furthermore, the maintenance of this liquid seal is not 
dependent on the flow of vapor; therefore, good vapor 
liquid contacting ts achieved at low as well as high vapor 
rates. Furthermore, the contacting of vapor and liquid 
is not greatly influenced by the flow of liquid, and both 
low and high liquid rates may be accommodated with 
good efficiencies 


Slot Opening for 

Rectangular Slots 
The original method for estimating slot opening was 
derived by Rogers and Thiele which may be further 
developed for more convenient use. In the derivation to 


follow, reference is made to Fig which illustrates rec 


tangular slots, trapezoidal slots, and triangular slots. For 
rectangular slots, the derivation begins by application of 
the orifice equation to a differential element of slot area 
wherein the velocity is given by 


(1) 


The flow of vapor through this differential area is then 
given by 


) 


This equation may be integrated to give 


NI 


(° 
M4 p 

By experiment, Rogers and Thiele determined the value 
of AK. as OST, which may be inserted in Equation 4 to 


give 


p p 


Applying Equation 5 to the whole tray gives 


Os 


i substitution 


in Equation 6 gives 


HN p 


Solving Equation 8 for slot opening then yields the fol 
lowing convenient design equation for the estimation of 


slot opening 


Alternately, the maximum slot capacity may be obtained 
by substituting 7/7. tor h. to vield 


0.79 


Trapezoidal Slots 


For trapezoidal slots, the basic orifice Equation | may 
also be applied to yield the following differential equa 
tion for flow of vapor through the differential area 


By geometric analysis of the trapezoid, the width of the 
flow element may be obtained as 


Ci.) 
Combination of Equations 11 and 12 then yields 


) 


Rearranging and integrating results in 


K 
p 


Introducing K 0.51 in Equation 15 gives 
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But the total tray slot area may be expressed as 


Combining Equations 17 and 18 results in 


MAXIMUM 


TRAPEZOIDAL SLOT GENERALIZED CORRELATION 


Equation 25 tor hy. results in the following design 


equation for slot opening ino triangular slot 


) 


For maximum cu reduc 


Introducing Equations 2 2 in Equation 19 finally 


results in 


Equation 23 represents the simplest possible equation 
for the opening of trapezoidal slots, but it will be appar 
ent that trial-and-error must be employed. However, it 
is possible to develop a direct solution by graphical 
means. First, the maximum slot capacity ts obtained b 
substitution of HM. tor /i., which results in 


liquid over given by 


formula 


Equations , and + are then combined to develop 


3 give the lot opening lor any shape trap 
When ew ow located discharge into a 


zoidal ) inst the maximum slot ¢ ipacitly 1s ilculated 
omer, the tow \ has a constricting 


by means equation on the chart Then the lot 


opening | ned trom the gi iph i function of the ol liquid the ind a corres 


ictual vapor load, following the curve for the proper ue ‘ must be intr 
trapezoid shape lactor R For hape factors other than 
those plotted interpolation may be employed. It will be 
that in the limiting case where RK. O the trapezoid 
ingle ind in the other extreme where 
ipe becomes a rectangle 


niction 


Triangular Slots 
Equations for triangular slots are easily obtained | 


ubstitution ot R in the equations for trapezoidal 
slots. Making this substitution in Equation 23 results in 
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TRAPEZ HAPE FACTOR, || 
Application of Equation 16 to the whole tray results in BOTTOM WIOTH™ 
| 1< / } | Lt” | | 
| 1% 44 
; 
pe | H, | 2 
| } eat | } | 
Equation 19 may be simplified by introducing } 
| 
VAPOR LOAD, % FOR FULLY LOADED SLOTS 
which may be modified to give 
K 
21 
1+R 
i p p 
1—R 
p p j p 
/ ( ) 27 
Liquid Height Over Weir oer) 
| the height of 
( ) 2h 
tay 
juation derived tor the 
Correction factor, as follows 
j 
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$ Fw, WEIR CONSTRICTION CORRECTION FACTOR 
+++ 
0.2 0304 O06 0.86 1 1.9 2 3 4 6 8 10 15 20 30 40 60 80 #00 200 


Q/(\w)** =(LIQUID LOAD, GPM) /(WEIR LENGTH, 
Fig. 4 WEIR FORMULA CORRECTION FACTOR for constricting tower wall 


This equation cannot be solved directly for Fe, and so 
a convenient working chart is presented in Fig. 4. 

The height of liquid over notched weirs, with notches 
running full, is given by:' 


However, if the notches are running less than full, an 
alternate formula must be employed: 
14.4 4) 


Liquid Throw Over Weir 


Ihe following derivation for the liquid throw formula 
is best understood by reference to Fig. 5. Here, the veloc 
ity of liquid over the weir in a horizontal direction 1s 
given by 


2 “4 
Now 
Ne 
’ 
i 
’ 
T 
Fig. 5. LIQUID THROW FORMULA derivation diagram 
70 


Combining Equations 33 and 34 then gives 


7 0 on’ h 35 


An application of the Newtonian law of gravity gives 


hy 
pidt yf? (36 
12 | 
from which the time of free fall may be obtained 
Lhy 
(37 


Finally, the liquid throw over the weir can 
by a combination of Equations 35 and 37 


be obtained 


rf 0.90 hy 
12g 
which may be simplified as follows 


The distance of tree fall to be used in Equation 39 is 
given by 


Ia 10 


It will be noted that the above derivation applies only 
to straight weirs, and that the weir constriction correc 
tion factor is neglected 


Liquid Gradient 


Ihe only published general method for the calculation 
of liquid gradient is that developed by Davies.’”’ Accord 
ing to this method, which is fundamental 
analysis of fluid hydraulics supplemented with experi 
mental data, the liquid gradient (uncorrected for vapor 
load) is given by the following equation 


based on a 
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1? 
( )( ) 0.0208 )( ) 33 
7 AB } 
: But from the straight weir formula, we may obtain: 

™ 


4 


T MEAN TRAY WIDTH, GPM 


LIQUID GRADIENT FACTOR CHART for no-hold 


down bar 


For bubble-caps placed on equilateral triangular pitch 


1, and the above equation reduces to 


It should be apparent that these equations are very cum 
bersome, and that trial-and-error is necessary tor the 
solution of liquid gradient 

A study of the original derivation revealed that some 
algebraic manipulations might result in a considerabl 
According to Davu the 
liquid vyradient due to flow through the parallel pa 


more convenient method 


between < ips in one row is give by 


\ 


and the liquid gradient due to flow through 


passes between caps in One row 1s given by 


For equilateral triangular pitch 1, and Equation 


reduces to 


and the total liquid vradient per row for equilat ri 


angular pitch becomes 


Combining Equations 43 and 46 then results in 
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MODIFIED LIQUID GRADIENT FACTOR CHART [v: 


no hold-down ba 


Substituting if. this reduces to 


und substituting 


obtuin 


optimum cap desig ce riser diameter is 
(7 times the ) which result 


Working charts shown on next four pages 
Text continues on page 76 


— 
Cg, LIQUID GRADIENT FACTOR é 
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| 
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Combining bqu Hon O and pive 
é 
y 
ee Equation 53 gives us a working formula which can now vay 
be used to d lop design charts for liquid gradient aga 
aa 
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LIQUID GRADIENT CHART—CAP SPACING 25% 
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{CAP SPACING 31.25 % CAP DIAMETER 


INCHES 
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Nm 
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) LIQ“UID GRADIENT CHART—CAP SPACING 31.25% CAP DIAMETER 
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Mean Liquid Depth h. 
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O5-IN. SKIRT CLEARANCE 
CAP SPACING 37.5% CAP DIAMETER 
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3 4 5 


1.5-IN, SKIRT CLEARANCE 
CAP SPACING 37.5% CAP DIAMETER | 


LIQUID LOAD PER FOOT MEAN TRAY WIDTH, GPM 


Fig. 10 LIQUID GRADIENT CHART—CAP SPACING—37.5% CAP DIAMETER—for equilateral triangul: 
Mean Liquid Depth he + he + %A 
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Fig, 12--CORRECTION OF LIQUID GRADIENT for vapor 


load 


Liquid Gradient Charts 


In order to solve Equation 53 it is necessary to intro 
duce the liquid gradient factor, Cu. Davies plot ot 
this factor is given in Fig. 6. This correlation is then 
modified as shown in Fig. 7 to give the working chart 
which ts used in conjunction with Equation 53 

For example, for any combination of values of the 
ratio of cap spacing to cap diameter, skirt clearance, 
mean liquid depth and liquid gradient Equation 53 can 
he solved for (Q/L.~)/¢ With this value it ts then 
possible to determine trom Fig. 7 the liquid load per foot 
mean tray width corresponding to these conditions 

In this manner a set of working charts were devel 
oped, and are presented in Figs. 8, 9, 10, and 11. These 
charts, which permit rapid graphical determination of 
liquid gradient (uncorrected), cover the entire practical 
range of tra’ design variables for equilateral triangular 
cap pitch liquid gradient obtained these 
charts, however, must be corrected for vapor load. This 
is accomplished through the utilization of Pig. 12, ob 
tained from Davies 

It will be noted that in the development of the liquid 
gradient design charts, the only simplifying assumption 
made was that the riser diameter is 0.7 times the cap 
diameter. In order to illustrate the accuracy of the new 
simplified liquid gradient charts, an example tray design 
problem was chosen for which the new graphical method 
was compared with the original Davies method. The 
tray design and operating conditions for this compari 
son are given in Table 2. In this example the new method 
gave a liquid gradient of 1.56 inches, whereas the orig 
inal Davies method gave 1.58 inches 


Vapor Pressure Drop 


The most widely used method for the computation of 
vapor pressure drop is that of Dauphine According to 
this method, the pressure drop due to vapor flow through 
the risers is given by 
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Fig. 13--CORRECTION FOR WET CAP PRESSURE DROP 


h, onl 


Ihe pressure drop through the reversal and annulus 
(assuming reversal area is greater than annular 
is given by 


area) 


(0) ) 


| 


And the pressure drop through the dry slots is given by 


0.163 J 
d p ( ) ( 
p \ l 


Table 2—Comparison of results of liquid 


gradient methods 
Tray Design 


Tower diameter 15 ft 
Tray spacing 24 
Tray type 

Weir length 10.5 ft 
Weir height 3.25 
Bubble Cap OD 60 
Riser OD 4.1 
Cap pitch equilateral trias 
Cap spacing 4 


Skirt clearance 

No. of caps per tray 325 

No. of rows normal flow 17 
Operating Conditions 

Material t 

Pressure 14.70 psi 

Temperature 1761 

Vapor density 0.1680 It 

\ ipor load 240,000 It hy r 

Liquid load 200,000 Ib o/h 
Calculated Liquid Gradients 

Davies method 1.58 

New method 1.S¢ 
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Fig. 14. EFFECT OF ANNULAR/RISER AREA RATIO ON 
PRESSURE DROP, Dauphine Equation 


tem 1 enzem it t pheric pre ine vitl 


The total dry cap pressure drop is then obtained | 


summing up the three individual drop follow 


I inallsy 


the wet c: re ire dr may be obtained | 


where the wet cap pressure drop correction factor 


given by the correlation presented in Fig. 13 

It hould he ipparent that ited solution of the 
equations tor p ure drop would be somewhat lahe 
ou As the first step in the development of a simplified 


method for the calculation of pressure drop, the Dau 


phine equation vere utilized to study the effect of 
innular/ riser area ratio. For this purpose a conventional 
four-inch bubble-cap wa hosen in which the riser diam 
vas varied whil the Cap Nil loaded vith po 
trom an example design case, a hown in Table 3, The 
Dauphine equation vere then employed to comput 
the pressure d op as th innular/ riser area ratiw 
varied. The results of thes tloulation f hown in 
Fig. 14. Her it is Clearly hown that as th nnular are 
increases the riser pressu lrop increa Vhereas the 
pressure drop through the reversal and annulus deci 
produces a minimum in the total pressure droy 


Ih ifice equation is then adapted to a bubbk ip 


follo 


innulal 


Ih Iculated result hown in Fig. 14 é then utthzed 
to determine th function expr d in Equation 60 
These results are pre nied in Fig te It 3 then | 
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BUBBLE-CAP PRESSURE DROP CONSTANT 


partial ip | ire drop be calculated 


9 nv of the constant trom 


ot pi droy jual to the slot open 


drop may be obt ined 


or 


ll sh that the total tray pres 


Table 3—Basis for determination of effect of 
annular /riser area ratio on pressure drop 


Cap Design 


NSTANT 
} 
» 
aa ~ RISER a 
| 
ANNULAR/RISER AREA RA ANN FR AREA 
ra 
4-inch bubble-caps loaded to 100% slot capacit / 
| | 
ed 
h obtained by Equation 9, 23, mr 26, Finally, bit 
1 
is ix Fis, 1. 
( 
~ 
~ 
tok 
‘ 
e U.S. Std 
it OW is 
trapesoida 
cu ‘ 
» 
( 
) ) 
K | 
Since the principal variable of cap design is =m ye 
4 riser area ratio let 
£70 | 
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KIRKBRIDE METHOD 

LIMIT OF SLOT CAPACITY 


ta & 15 I7 
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Fig. 16 COMPARISON OF PROPOSED METHOD FOR 

PRESSURE DROP with Dauphine and Kirkbride method: 

in benzene system at atmospheric pressure using stand- 
ard 6-inch bubble-caps 


In order to illustrate the accuracy of the simplified 
method for bubble-cap pressure drop, the new method 
was compared with the original Dauphine equations, as 
well as the Kirkbride method for varying loads in a 
conventional six-inch bubble-cap. For this purpose the 
bubble-cap was subjected to varying loads of benzene 
vapor at atmospheric pressure, with the results presented 
in Fig. 16 

In order to further compare the proposed and Dau 
phine methods, the bubble-cap pressure drop was broken 
down into that through the risers (and reversal and an- 
nulus) and that through the slots. These results, which 
are shown in Fig. 17, demonstrate that the Dauphine 
method indicates essentially no variation in slot drop as 
the load varies. This of course is not true, and illustrates 
a weakness of the Dauphine wet cap correction factor 
correlation 

Ihe slight difference between the riser pressure drops 
is attributed to the fact that the cap pressure drop constant 
was determined for a four-inch cap, whereas a six-inch 


cap was used in the accuracy comparison 


Liquid Height in Downcomer 


The liquid head loss under the downflow baffle is 


viven by 


Analysis of the liquid hydraulics in Fig. | will then show 


that the depth of clear liquid in the downcomer may 
be obtained by 


BUBBLE-CAP PRESSU 
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| | 


PROPOSED METHOD! 

DAUPHINE METHOD! 
x SLOT CAPACITY 


VAPOR LOAD PER CAP, CFS 


Fig. 17--COMPARISON OF PROPOSED AND DAUPHINE 

METHODS for bubble-cap pressure drop in benzene sys- 

tem at atmospheric pressure using standard 6-inch 
bubble-caps 


As yet, there has been developed no satisfactory 
method for predicting the depth of foam in the down 
comers 


Entrainment 


Entrainment is defined as the liquid carried with the 
vapor trom one tray to the tray above. Entrainment ts 
detrimental for two reasons. First, it lowers plate effi 
ciency since it carries liquid from a tray of lower vola 
tility to a tray containing liquid of higher volatility 
thereby diluting the effect of fractionation. Second, en 
trainment may also be detrimental since it carries non 
volatile constituents upwards with the result that non 
volatile impurities in the feed may be carried up the 
column to contaminate the distillate 

In spite of the importance of entrainment as a factor 
to reckon with in fractionation, the publication of useful 
experimental data has been very disappointing. One of 
the first publications of experimental entrainment data 
was that of Holbrook and Baker in 1934 These in 
vestigators studied entrainment in an eight-inch column 
with trays fitted with round bubble-caps. The system in 
vestigated was steam and water (containing salt) The 
variables studied included plate spacing, slot width, slot 
area, and vapor load 

Sherwood and Jenny in 1935 presented data on 
entrainment in a larger column, 18 inches in diameter 
fitted with round bubble-caps. The variables studied in 
cluded plate spacing (9-30 in.), cap arrangement, liquid 
level (1-2 in.), and vapor load. The results showed that 
entrainment ts increased by superficial vapor velocity 
increased by slot velocity, decreased by plate spacing, and 
increased by liquid level 

After a considerable lapse of time during which there 
was very little published on entrainment, Atteridg 
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Fig. 18 CORRELATION OF ENTRAINMENT, Simkin, Strand 
and Olney 


Lemicux, Schreine, and Sundback in 1953 presented 
the results of experiments On entrainment in a seven-foot 
diameter tower fitted with rectangular caps. Here, again 
the system was ai and water. The variables studied in 
cluded tray variations and vapor load 

Then Simkin, Strand, and Olney in 1954 published 
entrainment results obtained in a 15-inch diameter col 
umn fitted with two round bubble-caps per tray. Two 
systems were studied: air-water, aid air-spindle oil. The 
principal variables studied included tray spacing, wer 
height, and vapor load. These investigators compared 
the results of their experiments with those of previous 
workers, and developed a correlation for which they 
claim good agreement with all data studied. This corre 
lation is presented in Fig. 18. While this correlation was 
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Fig. 20 CORRELATION FOR NUMBER OF LIQUID STAGES 


vith length of liquid path and degree of mixing 
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WET PLATE EFFICIENCY 
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Fig. 19 EFFECT OF ENTRAINMENT ON PLATE EFFICIENCY 


proposed as a generalized one, tt should be realized that 


it is based on very limited data on a few isolated sys 
tems under narrow ranges of operating conditions, Fur 
thermore, this correlation is essentially empirical and 


has litthe theoretical foundation, This should be appar 
ent by the inconsistency in the dimensional analysis 
exhibited in the correlation 

Nevertheless, this correlation remains the only pub 
lished generalized correlation for entrainment. It is hoped 
that more work will be directed toward the development 
of a theoretically-sound and reliably-proven generalized 


wrelation for entrainment 


Plate Efficiency 


Plate efficiency is defined as the number of theoretical 
plate required for a given separation divided by the 
number of actual plates provided. Since plate efficiency 


is dependent on the nature of vapor-liquid contacting on 


the tra it should be apparent that plate efficiency 1s 
influenced by the tra ind should therefore be consid 
ered in tray design. Untortunately the prediction of plate 
etlicien ! tll more art than science and no really 
reliable orrelation ire presently available However 
t scems appropriate that a few general principles should 


he mentioned here 


An evaluation of plate efficiency can be divided into 
three part 
1—-Local dry vapor (Murphree) efficiency 
2—-Fffeet of entrainment on efficiency 


Fifect of hauid concentration gradient on effi 


Ihe only theoretically sound published method of 
estimating local dry vapor efficiencies ts that of Gedd 
Ihis method ts based on a highly idealized picture of 
hubble-tray action, and includ a number of assump 
thon which had to be made in the absence of ac tual 


data. However, the Geddes method still remains as the 
only one which gives a basis for estimating the effect of 
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tray design on plate efficiency. A review of the Geddes 
rticle will not be given here. It should suffice to point 
ut that the method indicates that high efficiencies are 
favored by small slots, small slot openings, and high slot 
ubmergences 

Ihe effect of entrainment on plate efficiency was orig 
inally derived by Colburn His derivation, which is on 
i theoretically sound basis, results in the following equa 
tion for the effect of entrainment on plate efficiency 


This equation is shown in graphical form in Fig. 19. Here 
it will be apparent that entrainment has the most pro 
nounced effect on efficiency with high dry plate effi 
iencies. Also, this correlation illustrates the importance 
of having a reliable method for estimating the amount 
of entrainment 

If the liquid on the entire tray were in a state of com 
plete mixing, the liquid concentration at all points on 
the tray would be the same. However, the flow of liquid 
cross the tray actually results in a concentration gradi 
ent. Furthermore, this concentration gradient acts in 
uch a way as to improve plate efficiency. This situa 
tion has been analyzed by Gautreaux and O'Connell 
vho have derived the following equation for the effect 
of liquid concentration gradient on plate efficiency 


nk 


brom an evaluation of expe rimental data, these investi 
gators have developed a correlation for the number of 
liquid’ stages for use in Equation 66. This correlation ts 
presented in Fig. 20 


Summary of Working Methods 


Slot Opening: For rectangular slots use Equation 9 
lor trapezoidal slots use Equation 23, and for triangular 
lots use Equation 26, or, Fig. 3 may be used for all types 
of slots 

Maximum Slot Capacity: For rectangular slots use 
Equation 10, for trapezoidal slots use Equation 24, and 
for triangular slots use Equation 27 

Liquid Height Over Weir: For straight weirs use Pqua 
tion 29, in which the correction factor is obtained from 
hig. 4. For notched weirs running full use Equation 31 
and where notches are less than full use Equation 32 

Liquid Throw Over Weir: Use Equation 40 to deter 
mine the distance of free fall, and apply in Equation 39 
for liquid throw 

Liquid Gradient: For caps on equilateral triangular 
piich, determine uncorrected gradient per row of caps 
trom Pig. 8.9.10, of 11, depending on cap spacing (in 
lerpolating for intermediate cap spacings). Multiply un 
corrected gradient by number of rows. Correct for vapor 
load by means of Fig. 12. For other cap pitches use 
Equation 41 

Vapor Pressure Drop: For the partial cap drop through 
risers, reversals, and annuli use Equation 59 in which 
the coefhcient is obtained trom Fig. 15. Calculate the 
total cap drop by Equation 61. Calculate the total tray 
pressure drop by Equation 62 

Liquid Height in Downcomer: Calculate (he head loss 
under downflow batlle by Equation 63. Calculate the 


depth of clear liquid in the downcomer by Equation 64 
Entrainment: Use Fig. 18 
Plate Efficiency: Estimate the local dry vapor efficiency 
based on past experience, or by means of the Geddes 
method. Correct for entrainment by Equation 65. Cor 
rect for liquid concentration gradient by Equation 66 
wherein the number of stages is estimated from Fig. 20 
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Sinclair-BAKE 


> 


“,.«MOST EFFICIENT PLATINUM CATALYST 
FOR HIGH OCTANE OPERATIONS...” 


T HUB OF PLATINUM METAL S 


BAKER'S RD 150 has proved to be the most 
efficient of all platinum catalysts, especially 
so for high octane operations. It assures im- 
portant yield increases at high octane levels 

. exceptionally long periods of operation 

. and regeneration in situ! The total result 
is a unique combination of telling advantages 
that facilitate production quality, quantity 
and operating efficiency at the lowest cost 
level. 

RD 150 is a joint development of Baker 


& Company, Inc. and Sinclair Research Labo- 
ratories. It is now being used in successful 
production by such companies as Sinclair, 
Socony and Pure Oil. 

The very extensive facilities for manufac- 
ture and refining in modern Baker plants 
provide full assurance of prompt deliveries 
and service. The complete RD 150 story will 
be interesting to you. 

A Baker representative will be glad to give 
you detailed information upon request. 
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Now! TAYLOR 


Plugging in the Transducer. [his exclusive plug-in feature 
applies to both the transducer and the amplifier. Means quick, 
easy removal for service, Mminithum imstrument down time, 
checking can be done in the shop where full facilities ave avail 
able. Also permits separate calibration 


82 (To obtain more data on advertised products see page 122) 


Plugging in the Amplifier. See how easily units are locked 
into the chassis. Also note screwdriver adjustment of range 
span and zero suppression by virtue of unique potential divid- 
ers. Exclusive Taylor vernier adjustment permits resolution of 
| partin 100,000 
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POTENTIOMETER 
TRANSMITTER 


with all the innovations, ruggedness, dependability and versatility 
that industry expects from Taylor 


_ has broadened its base of measurement 
with the introduction of an electronic instrument 
that extends the versatility of its pneumatic controllers 
and receivers. The TRANSE1* Potentiometer Trans- 
mitter is a completely adaptable instrument for the 
measurement of a wide variety of variables, and can 
be quickly modified for use with different electrical 
primary clements. This ingenious instrument reflects 
Taylor's years of experience and knowledge of the 
requirements of the processing industries 


The TRANSET Potentiometer is especially adaptable 
where processing conditions require pneumatic con 
trollers and receivers, and where conventional measur 
ing circuits have not proved adequate. In thermocouple 
applications, for example, it can accurately measure 
temperatures within limits of minus 420 F. to plus 
3272 F., with range spans as short as 100°F., depend 
ing upon the characteristics of the thermocouple used 


j on 


Plugging in the input Circuit Board. |i can be quickly adapted 
for use with different primary elements by simply plugging in 
the corresponding input circuit; e.g., for thermocouple appli 
cauons cold junction Compensation is provided in the plug-in 
circuit board. One instrument can therefore be used as a spare 
wherever a transmitting potentiometer is used 
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Why experienced instrument men say — 
“most practical instrument of its kind” 


1. The unit is automatically, continuously standardized and 
offers complete electronic balance, permitting optimum re 


sponse adjustments. There are no slide wires or motor drive 
2. High Inputimpedance. No need to match resistance of leads 


Output impedance is virtually infinite. lis O ‘ milliamp Six 
nal can perform muluple auxiliary functions without affecting 


accuracy of pneumatic signal 


4. Range span and zero suppression adjustments are easily 
made by screwdriver due to unique le sign oft high resolution 
potential dividers 


5. Both electronic and pneumatic units plug-in. Simplifies 


service; permys separate calibration 


6. Normal load is automatically inserted when amplifier is 


removed for service 


7. Modern printed circuits insure uniform performance, Test 


terminals provided for trouble shootung 


8. Three-circuit jack on front panel permits easy monitoring 
of output current. Convenrent pin jac ks | rovided for « hecking 


standardization voltage 


9. I hree piece purged castaluminum case is moisture and 


corrosion proot. All adjustments are readily accessible 


10. If used only for scanning, logging or similar auxiliary 


functions the instrument is available without transducer 


Write for Bulletin *98262. Taylor lostrument ¢ ompan 
ies, Rochester, N.Y., and Toronto, Canada 


ACCURACY FIRST 
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NOW YOU CAN CHOOSE 
FROM 8 MODELS TO 
4 
é 
DH-30 
DH-95 
DH-40 
DH-45 
expand [#]J steam turbine line 
p | 
} The latest in a long series of advancements in the Dean ; 
a Hill line of horizontal steam turbines is the addition of three 
‘ new turbines introduced as intermediate models. These new 
models effect a more gradual increase in power ratings in 
“ the horizontal line The reduced pread between ratings 
; in the new &-model line piv you a better opportunity to 
match the turbine to the job within a very close margin, Of 
4 course, this is always to your advantage in turbine selection, 


Because the new models incorporate all the newest im- 
prove ments made on the other sizes, the Dx ani Hill horizontal 


line is one of the most advanced, complete lines in the world. 
| 


With single-stage construction and sleeve bearings they are 


ecitically cle to operate at medium steam ressures 

| | 

Low power consumption results in outstanding o cerational 
| 


cconomy of every model in the line 


Write for ¢ atalog No. 500 for details on both vertical 


ind horizontal DH turbine Information includes cut-a-way 


illustration detailed line drawings, tables, 


hors¢ power curves, 


Pump and Turbine Engineers Since 1893 


Indiana} olis 7, Indiana 


hiladelphia, Tulea, Los Angeles ‘ 
St. Paul, Tole Cleveland, Grand Rapids, B Ala, Memy K ad, M real, Reading, Pa. The Hague, Washington, Char «, Casper, Wy Kaonville 
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’ on DEAN BILL PUMP COMPANY 


Your Guide to 
Petroleum Processing 


Your ‘‘Clip-n-File’’ Data Sheets 


Continuing these new departments, designed for 


your convenience—they are perforated so you can 
remove them quickly and easily—and punch holes 
have been indicated so you can file them in your 
loose-leaf binders. Keep them each month and 
build your own personal process and engineering 
data book. This month's subjects are 


Process Data Sheet — 


Ethylene by Steam-Pyrolysis 
of crude oil feedstock gives high yields of ethy 
lene as well as other petrochemical gasoline and 


fuel oil p. 89 


Engineering Data Sheet — 


Temperature Fundamentals 


are essential to virtually every phase of design 
work. Here are some of the basics you'll need to 
build your data file p. 101 


New Synthine ‘‘Smoke’’ Catalyst 


With sub-micron size, close to the size of regular 


smoke particles; this catalyst remains in suspension 
in the hydrogen-carbon monoxid ynthesis ga 
and cuts catalyst | by SO% or more. See Patent 
for detail p. 107 


Indiana Standard—From Scratch 
to Now 


\ fascinating story that starts with John D. Rock 


feller gamble on some “poor” Mid-Continent 
crude oil, through th plintering of his mighty oil 
empire, and relates the growth to one of the biggest 
oi companies in 1952. Book p. 117 


Getting Everything You Can from U 


Our Readers’ Service system has been augme 


s? 


nted 


for your convenience. Do you want extra COpPies of 


some of our popular reprints of recent feature 


cles’? Use the handy card. It’s an easy, fast way to 


yet your orders to us p. 


123 


New Flaw Detector Is Safe Tool 


Designed for use in hazardous areas where elec 


trical arcing Cannot be tolerated, this tester uses a 


permanent magnet to detect and locate surfac 
fatigue crack in metal. See What's New for 
and over SO other new ideas p- 


is Our Patent System Outdated? 


Why does it take so long for good ideas to 
through the maze of technicalities? These 


¢ or 
this 
125 


pet 
new 
products of America’s inventive minds are flowing 
at ever-increasing rate yet it stl takes mor 
Why? asks the Editorial 


ith: 
156 


INDEX TO ALL DEPARTMENTS 


'Clip-n-File’’ Process Data 
Operating Trends ........... 
‘‘Clip-n-File’’ Engineering Data 

New Words in Your Reading ........ 
Patents 
Information Offered .............. 
Readers’ Service Card ............. 
What's New! 
Editorials 


of 

_ 

89 
93 
97 
101 é 
103 a 
104 
107 
113 
117 
120 
122 
123 
125 Bean 
156 
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Phenol at 350° F. 
no problem for these Crane Valves 


THE CASE HISTORY — Refinery valves have required only routine performers on refinery services. 
men know that handling hot phenol maintenance. Operated about twice You can get Crane quality steel 
can be rough on valves and cause a a month they continue to make valves for every refinery need 
lot of headaches. Or it can be a tight closure with ease with no gates, globes, angle 
smooth, efficient valve operation leakage or sticking and check with 
year in and out— as experienced Qutwardly Crane valves may serewed, flanged or 
here at the Continental Oil plant look like many others. But it’s a welding end in 
at Ponea City mistake to assume all steel gate sizes up to 24 in 
These Crane No, 47X 150-pound valves are alike in pressure classes 
cast steel gate valves are on phenol The difference that’s most im- up to 2500 pst. 
service at 60 psi., 350° F. They're portant to you is inside — for in- Your local Crane 
on the exhaust line from extraction stance, in the extra skill and care Representative can 
tower bottoms pump in the aro- that goes into Crane seating design give you valuable 
matic extraction unit and materials. That's what makes help in specifying 
Installed in 1944, these Crane Crane valves such outstanding and ordering. 


C RAN E VALVES & FITTINGS 


PIPE «© KITCHENS © PLUMBING © HEATING 


Since 1855—Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Serving All Areas 
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Typical product distribution for steam-pyrolysis of crude oils 
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Weight Sulfur Volume‘, Weight‘, Sulfur 
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FEED PREPARATION PYROLYSIS SYSTEM PRIMARY SEPARATION 
SYSTEM 
TOPPING TOWER 
FUEL GAS 
FA Fixe 
3 L COKS ‘ po J 
reer | y PRIMARY 
i WATER | PREHEAT DEPROPANITES 
cons 
\ 
vis- ‘man FLASH FRACTIONATOR 
BREAKING eum 
9 
GASOUNE 
Wey petroleum processing step hown on the flow uitable for many petrochemical operations. It 
diagram 77.3" purity is required, then additional tra 
4 ; thonator columns would be needed 
Operating Conditions | yp il Opn ratiny cond As mentioned betors th 
a tions for steam-pyrolysis of the virgin naphtha-ga by product in be used for petrochemical pro 
ol blend are hydrocarbon prehe ut te mperature duction Motor vasolime fot straiwht-run 
1100-1250 4 superhe uted team temperature breaker and pyroly yusoline t salable prod 
os ied | 120004 and quench system temperature 400 uct of relatively bigh quality. Fuel oil, made of 
d { | 
Soo Ir the production ol heht hydrocarbon vishbreaker tar and pyrol tul ilso sulable 
retrigeration temperatures ranging trom 1S to Approximate product distributions tor mild and 
are needed, depending upon the product evere steam-pyrolysi turtineg trom crude ire 
ie ) : bemg made trom the low-temperature tractiona hown in the table of typical product distribution 
tion system With heavy naphtha and pas oil feeds. ethylen 
4 : Ihe production of various quantities and ratios lds as high as 32 and 26 weight respectively 
a of light olefins by steam pyrolysis is dependent have been obtained. [The heavy teeds also vive a 
upon the cracking temperatures and the steam to high degree of flexibility in the production of other 
hydrocarbon ratio olefins and aromatics 
Product Ethylene trom the equipment shown in Equipment pyrolysis furnaces are used 
t the flow diagram will be about 9R.5%) pure, and bach furnace contains a pyrolysis radiant section 
a Fay. Over-all economic survey—severe cracking of 5000 bpsd paraffinic crude oil 
tnitvalue bpsd bpsd Ib. sd Ib. od 
% Gasoline, ¢ pal 
Propylene, gal ne P 
Heavy fuel oil, bbl 114 ) 
- Potal credit 
Debits 
Crude, delivered, ¢ bbl SOON) 
Direct operating osts 
Miuintenance at 4 of investment 
Property taxes & ut of investment 
Interest al 4 of mvestment ” 
lotal debits 
Net credits 
Net credits, year 
Estimated investment (process equipment only) ‘ 
lotal debits less by-product credits, 
bthylene manufacturing cost, « 44 
He tore secs and depreciation 
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Lower density Is provided by felting the longer, finer b 
i fibers of the NEW B-H Spun Mineral Wool and con t 
=i tributes to its light weight and ease of handling as well — : . 
as high insulating efhiciency up to 17007 And it is =, 
‘ stable under high heat and moisture conditions. Easy to a ’ 
"Th 
| cut with a knife to fit odd shapes and impales over studs, a 
clips or wires. é j 
BALDWIN-HILL 
COMPANY 
OF a : 1602 Breunig Ave. Trenton 2, N. J. 
od i. Kalamazoo, Mich. Huntington, Ind. Temple, Texas Enjay 
% 
‘a i) (lo obtain more data on advertised products see page 122) PETROLEUM PROCESSING February, 1956 PE tre 


(Soaps and Detergents 


a 


‘ou get fast turnover when you make a better product 
nd uniform, high quality Enjay chemicals help make 
yur products better. The Enjay Company supplies a 
iversified line of petroleum chemicals to the surface 
yating, chemical and petroleum industries. Through 
1@ facilities of the new Enjay Laboratories, you can be 
ssured of the best application of Enjay products in your 


idustry. Nert time, call Enjay for your chemical need 


PETROLEUM SURFACE COATING CHEMICAL 
Pa or PETROHOL PETROMOL 9 
PETROHOL % 
PLTROMOL 99 PETROMOL 99 
ar A 
ary A a 
ary Buty! Acetate 
“ y! Acetate ec a 
Aw ° A 
Mel Ethy! Ketone atene 
tthe ene 
Ether 
Naontinen« Acids yi tthe 
RUBBER Octy! Alcano etracropyiene 
yiene 
enatured A a lars 
Rensene 


successful years 
of leadership 


in serving industry 


njay Company, Inc. - 15 West 51st Street, New York 19, N.Y. 
Other Offices: Akron Boston Chicago + Tulsa Lul-icants and Gasoline Additives 
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Since 1940 


A record of installations 
f that in itself is incomparable 


just as all Petro Chem Isoflow Furnaces 


are most efficient by any comparison 


PETROCHEM™M-ISOFLOW FURNACES 


PETRO-CHEM DEVELOPMENT CO., INC. « 122 EAST 42nd St., New York 17, N. Y. 
REPRESENTATIVES 

Rawson & Co., Houston * Wm H Mason Co. Tulsa * Lester Oberholtz, Los Angeles * Faville-Levally, Chicago * 
D OD Foster, Pittsburgh * Turbex, Philadelphia * Flagg, Brackett & Durgin, Boston * G M. Wallace, Denver 
International Licensees and Representatives: SETEA—SA Comercial, Industrial, y de Estudios Tecnicos, 
Buenos Aires, Argentine * Industrial Proveedora, Caracas, Venezuela * Firma Dr. C. Otto & Comp GMBH 
Bochum, Germany * Birwelco Ltd., Birmingham, England * Societe Anonyme Heurtey, Paris, France * Societe 

Anonyme Belge, Liege, Belgium * Huertey ltaliane Milan, Italy 
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PETROLEUM PROCESSING PLANT PRACTICES 


Practical Tips and Ideas for Improving Operations 


Special Tool Speeds Rod Cutting 


STANDARD  blacksmith’s cut Corp.’s Big Spring, Texa efinery od placed the slot. Phe 
\ ting tool livhtl modified in tWo parts. One fo d to fit the onverted hammer is placed on top 
i good small rod cutter tor the hop invil and ha a haped harp of the rod Ihe descending lode 
Faster to use than the power hack edged notch Ihe mating part 4 usuall viclded b i helper, com 
aw, it dow i good job on the smaller forged trom one end of a heay pletes the cutting with a sharp stroke 
rods. For lary tis not advi hammer and haped. The Rods up t nm. chamete can 
able ince at result n considerable ulting force is provided om he cut in the Old state, as rapidh = 
distortion of th it rod mon leads hamm the ire placed in the tool (Not Ba) 
This tool, ck loped by the shop One of the tools is 5 ed on an thi round end on the freshly-cut hy 
blacksmith it C osden Petroleum mvil or im ashe sith the od in above photograph) 


Special Paper Protects Metal 


repair or ma hining 


ot mall quipment part for 
alve ek the new surface must he - 
protected trom atmospheric corrosion 
until they can be re-applied in their in r 
tended proce ervice 


[he machine shop at Shell Oil Co 
Wood River, HL, refinery has found ? 


ry 
4 
paired part im tored tor lon 
period vet not be corroded when 
‘ 
vapors with air. The product is eff 
that “4 live onl is in cont ! 
mat by wrapping th mall item . 
with the metal infu tor bye protected 
in specia elf-sealing paper con 
It has been considered for prot 
Trad {US Pate Office thon of interna lorave tank surface 
NG, Februar 1YS6 94 


Plant Practices 


va 
olve 
by dusting I 
urface with a floc gun. Then hoth powder and 
of paper, coated with the pow lor preservation ol 
der, are suspended the length of the in their Lore 
flank to insure aturation of air hafts, tool part 
Breather holes in the tank are fitted pressors and tub 
HOT FORGED from solid, vith plugs also containing the powder door and outdoo 
rectangular steel bars, de- © that a ituration is maintained For the latter 
signed and produced for during temperature change tected by cov 
dependable, long-life service It is essential that all 


under the severest piping he protected are effectivel 
conditions! 


urtace [his product 


¥V neutralized research at Shell D 


A TYPE FOR EVERY USE! 
FOR ALL PRESSURES! 
FOR ALL TEMPERATURES! 


Standard & Double 
Extra Heavy 


UNIONS 

Available with 
screwed or socket 
weld ends. 4000 
Ib. sizes Yay" to 4 
sizes ! 


"THK WASHER 
= TEE BAR 


ORIFICE 
UNIONS 


With screwed or 


Tower Tray Fasteners Come Apart 


s000-Tb. and 
Ib. service By R. i. SCHMIDT* Many time 

he burned out 
of the most trustrat But this proc 


me task ol the mamtenance reason hould | 


MALE & FEMALE as the disassembly and overhaul finery 
UNIONS 4 ‘ 1 fractionating tower. Loo often An alternat 


there is extreme difficulty in removing the tray ind n 


With steel two steel, 
bronse-to-steel, stam 

holding them have frozen tullation mpi 
le tecltosteel of | 


orthce seat cldom encount 
only Sis tended service, m 
det 4 elim 


removed rea 


the manwias ind tray for the bolt the use of slottes 


(FULL STAINLESS & 


FULL ALLOY = Pulling Cylinder Liners Made Easy 
STEEL UNIONS 


With 


jz makes it easy to pull der liner 


evlinder liners, without the usé threaded 


} ot block and tackle or a chain host (3) a bottom 
Developed by the mechanical depart bar-stock nto 
/ ment of Socony Mobil Oil Cows East rods fit 
Si Lou efinery the iv ill In 


vork on any size cvlinder where the fitting 


Showing the Complete Catawissa 
line of Perfect Seal Products tao of the liner ts readily acces mn 

inte must 

CATAWISSA VALVE & Ihe device consists of three matt liner to 

FITTINGS COMPANY wait 


part (l) a on a drilled plat the 


150 MILL ST. . CATAWISSA, PA. big enough to cover the largest cylin mut I he 


“4 lo obtain? haifa on advertised products se p Pre 
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unmy nal 
} niall 
it furtt oO 
with 1 
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- 
DIA 
2 
~ 
SLOT 4 ~ 
ra 
olen } | 
we 
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q OIA 
ort the must 
in ivi 
that fou ifet 
wormed n 
method to ! tenin 
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nev 
d. it er 
nw n 
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plat 
ou 
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Plant Practices 


Ef 
FOR RODS 


FLANGE PAD 


BC 


T 
) 


T 


)M PLATE 


{7 \\ MAKE STEP THE 
& THICKNESS OF 
NER WAL 
( P VIEW) 
in the drawing hown ai tl iby 
lo pull liner thi pro du 
followed 
ond liner 
least as long the liner to be pulled 
Place it concentrically over the on 
to pulled lowing t to est on 
the cvlinder block Mount the Oke 
on top of thi hiner 
Next, place the bottom late in 


contact 


het 


40 West 42nd 


ind install the rods through 
tall the nuts on the vl ind 
up” until the bottom plat 
cuted sith both end min 
on the bottom of the = line 
pulled. Then by running the t 
down evenl on the od the 
liner pulled tres 
lo peed up the pull ny opera 
Socon Mik il 
hvdraul When the 
draul ram reach the end o 
n pull method 
ol ‘ 
CASH for Ideas! 
We pay at vular sf 
for ptabl ntrit 
Send vor 
Plant P t 
PETROLEUM PROCESS! 


tiuke 
firml 

ins 


nut 


A time 


may be use 


iving maintenance tool 
1 with 
electri 


tubes 


motor to cut 


ow — a new push-type internal Tube Cutter 


that 
your present air o1 
non-ferrous 


asily carried. A must in every tool box. 


Many uses in every plant. Act 
cutting blades is produced by 


into” the tubs which 


ion of 
pus hing 
cutter 
matically 
blades 


open the double cutter 


orks wonders when replacing tubes 


Extremely 
replacing 


useful, Sav time when 
tube 


vorn, small diameter 


from 5%” to 2” 


Also furnished 
with motor and = | 
lever operator 


An air-driven type in- /, 
ternal tube cutter is avail- 
able for production use. 
Cuts non-ferrous tubes 2-4 hie 
seconds each. Steel tubes 8- and 7 
12 seconds each, Literature ] 
and complete details upon 
request. 


BRANCH OFFICES: New York, 

Philadelphia, Tulsa, Houston, Baton 
Representatives im principal cit. 

Canada, Mexico, England, 

America ond Japon 

EUROPEAN PLANT: Airetool 

NV., Vieardingen, The Netherionds 


| YLINDER LINER 
+ 
| 
NER 
4 
/ 
In 
old 
fon 
h 
it 
e | der for Every Type of 
fruction 
AIRETOOI 2 
RE 4 
3 2 MANUFACTURING COMPANY 
‘ 
: New York 36, N. ¥ 
PETROLEUM PROCESS! Febru lo ohtain more d on advertised 7 j 
ae 


REFINERY-PROVED 


PROCESS 


ELIMINATES PRODUCTION OF HEAVY RESIDUAL FUEL 


@ Over 2 years refinery experience 
@ No heavy metal contamination problem 


@ Uses synthetic or natural clay catalysts 


The Houdresid Process eliminates the production of heavy residual 


fuel by making it practical and economical to catalytically crack the 
bottom of the petroleum barrel. This refinery-proved, continuous 
moving bed process converts reduced crudes into exceptional yields 
of high-octane gasoline and light distillate fuel. The process is well 
adapted to the use of synthetic or natural clay catalyst, and to the 
charging of a wide range of reduced crudes. 

The problem of heavy metal contamination usually associated with 
catalytic cracking of residua has been successfully eliminated by the 
Houdresid process. This has been conclusively demonstrated in both 


pilot plant and commercial refinery operations. One commercial 


Houdresid unit has been in operation for over 2 years. 
Write today for further information. 


PROCESS CORPORATION 
Pioneer in Catalytic Processes 
1528 Walnut St., Philadelphia 2, Pa. 


(lo obtain more data on advertised products see page fel 


P ET RO L EU M PROCES Stun Ge TRENDS 


CRUDE RUNS TO STILLS GASOLINE STOCKS MIDDLE DISTILLATE STOCKS 
KEROSINE AND DISTILLATE FUEL) 


78 190 200 

77 185 190 
x x 
= 

76 & 180 180 
= 

75 % 175 % 170 
a a 

74 170 100 

73 165 150 


~ 

MILLIONS OF BBLS 

MILLIONS OF BBLS 


MILLIONS OF 8B D MONTHLY AVERAGES 


130 
70 150 120 
69 145 110 
| 68 140 100 


Distillate Supply Held Adequate 


higher crock 


ecn 
runs, even though demand is running 
OUTLOOK: kor crude runs to 
| 60-000 of Odctol tS. inventor were 
exceed the 7,730,000 fore- 
| 1) | 95 shout the ri is the betore 
> 5 
<4 cast for the first quarter of 1956, 0.500.000 bbls. By Dec. 30 
perhaps to reach 8,000,000 b/d, 
} th ere LoS OOO bbls 
rit i lore 1) () the had ire headed tor a ak 
the | edu to about bbl h 4] onsiderably over the 
| thar only 3 r With the higher plant bbls. forecast as adequate for 
\ ontuinuin Output, stocks are msiderecd adequat nuicipated spring and summer need 
he mand fh tillate fuel of unl the latter part of the wint Ihe tight residual fuel oil supply | 
m push « is high inusuall timulating refiner output, at East 
Distillate fuel oil dey tt Distillate tuel of demand for th md Gull Coast refineries particularly 
t quart ‘ juarter of lotal US plant output in December 
for t of 1954 140.000) | la 1} | vas 6.4 larver than in December 
! na the than the estimated demand ot {) 1YS4. Refine tock east of Calitor 
old thas | nt Re (0) d tor the last quarter of 19 n mam under 28,000,000 bbls, but 
fin Demand in ed from tl last thy ‘ shoul OOO O00 bbl larger 
DECEMBER KEY STATISTICS PRODUCT AND CRUDE PRICES 
(Figures given in terms of millions of b/d, monthly averages (Products—¢ gal, weighted average prices in 
except stocks, which are in millions of bbls. at end of month) principal refinery markets 
Crudes—$ bbl, principal fields 
1955° 1955 1954 Source—Platt's Oilgram Price Service 
CRUDE 
Dec. 1955* Nov. 1955 Dec. 1954 
t t 64 664 4.9 9 06 
re 0 10.56 
GASOLINE Residua 4.08 
f U 694 4 14 16 46 
y i a a1 
Ref y t t ‘ 49 
Refinery Demand 2 REFINERY YIELDS 
: on Crude Runs to Stills 
RESIDUALS 
y Dec. 1955* Now 1955 Dec. 1954 
Ga 44.4 43.7 
t N Af kly t th Mine 


: 
ay 
=. = 

i ‘oats 

é 

; 
| ; 
| 4 
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Trends—National 


Gasoline Demand is Holding Well Above Last Winter 


MAUIONS OF 6 D. MONTHLY AVERAGES 


MOTOR FUELS 
From From Total 
Crude Not. Gas 
SUPPLY (Millions of b/d) 


Der 24 954 
Dec 4 3.19 41 1.60 
Char ge + 434 + + 49 

Change + 10 + é + 97 


DEMAND (including Exports) (Millions of b d) 


Dec 1.694 

Dex 3.4 

Char ge + 19 
Change + 6.9 


TOTAL SUPPLY (Millions of bbis.) 


Mos 5 206. 1 1.362.1 

Mos 54 1.115.440 1 269.1 
Change +91.125 + 1. 8a + 93.00 

Change + 8.2 + 1 + 7.3 


TOTAL DEMAND (including Exports) (Millions of bbis.) 


279% 
Mos 5 106 
278 Mos 1.272.809 
ad 1955 
Change + 6 
19° Figures to Dec. 0 
Cold Days Drive Distillate Shipments to New High 
MIDDLE DISTILLATES 
375 Dist 
Kerosine Fuel Oil Total 
‘ 5 PRODUCTION (Millions of b/d) 
Dec 360 769 2.129 
De 31 668 2.049 
325 Change 21 + + #0 
Change ) + + 1.9 
> 
‘ » 275 DEMAND (including Exports) (Millions of b d) 
De 97 
Change 34 + .180 
435 
4 20 TOTAL PRODUCTION (Millions of bbls.) 
12 Mos 117.83 602.259 720.096 
4 122 4 664.548 
Change 4.46% + 9.981 + 13 
Chane: 
15 
| 
12 | TOTAL DEMAND (including Exports) (Millions of bbls.) 
Mos 5 118 604.746 124.024 
10 Mos 4 123.16 ( 673.733 
fend Change 4.84 + 49.29 
4 1955 Figures to Dec 0 
: Higher Plant Output, Imports, Boost Residual Supply 
RESIDUAL FUELS 
2 | Refinery Total 
Output Imports 
| SUPPLY (Millions of b/d) 
Dec 94 
Der 4 
Change 6.4 + + 4 
> 
. DEMAND (including Exports) (Millions of b d) 
i Dec 94 
| Change + 6.9 
a 
TOTAL SUPPLY (Millions of bbls ) 
re) Mos 419.44 49.66 ( 
| Change + ‘ 
Change 
1 TOTAL DEMAND (including Exports) (Millions of bbls ) 
4 > Mos a4 
io Mos 4 42.9 
Figure to Dex 
SOURCE OF DATA: Nay Dex ind Ja AF weekly rer t ea e ths, B eau of M 
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Trends—Regional 


RUNS TO STILLS AND DISTRIBUTION OF PRIMARY STOCKS BY US. REFINERY DISTRICTS 


(Primary stocks include those at refineries, at large terminals and in pipelines; all dota based on API reports) 


RUNS TO STILLS GASOLINE STOCKS RESIDUAL STOCKS 
(Millions of b/d average for 
week ending on date shown) (Millions of bbls on date shown) (Millions of bbls on dote shown) 
Dec. 30 Dec. 31 Dec. 30 Dec 3} Dec 30 Dec 31 
1955 1954 Change Changs 1955 1954 Change Change 1955 1954 Change Change 


DISTILLATE FUEL O1L STOCKS KEROSINE STOCKS TOTAL MIDDLE DISTILLATE STOCK® 
(Millions of bbis. on date shown (Millions of bbis. on dote shown) (Millions of bbls 
Dec. 30 Dec. 31 Dec. 30 Dec. 3} Dec. 30 Dec. 3} 
1955 1954 Change Change 1955 1954 Change Change 1955 1954 Change 


+ 64 


on date shown) 


Change 


+ 
+ 


Natural Gas and Refinery Gas Liquids 


SUPPLY AND DEMAND STATISTICS 


(Bureau of Mines Data) 


AVERAGE 


CURRENT PRODUCTION 
(1000 b/d monthly average) Oct 1955 Sept 1955 Oct. 1954 


MONTHLY 


DEMAN 
700 OR NATURAL GASOLINGES 
LPG AND L&G 


THOUSANDS OF 


675 
‘ 


Oct. 19454 


‘ 


MONTHLY AVERAGE 


CUMULATIVE DEMAND (1000 bbls ) 


sa RG 


PRODUCTION STOCKS (1000 bbis.. end of month) Oct. 1955 Sept. 1955 Oct 
700 Of NATURAL GASOLINES 
LPG AND L8G 


THOUSANDS OF 6 


675 


Wie 

‘ 
f t 2 j +4 
Othe i + a ¢ 6. 166 656 + + 

forr ) 1.06 on 1.7 1.8 8491 + 9 + 18.4 9 6.472 
rot 

Dist t 
Gulf t 19.488 673 + 
Okla Ka M t + OR j 
Othe nia + 4 OF 14 ‘ 414 
Total East of Calif 17.199 +4.709 + 4 ) 

Se 

9275 
700 
450 
; At Natural Ga ne and Cycling Plante a 
#25 
juefied Petroleum Ga 
800 Natural Ga ne pentane 
775 
ed Ga ne Napintt the ‘ ‘ 4 
750 
tal Natural Ga e and hy: 
juefied Refinery Ga 
Total Marketable Ga j 1 ‘ #48 = 
ease Conde te ‘ 
CURRENT DEMAND (1000 b d monthly overage ie 
PG and LRG a4 
Natura Ga ne pe tane ind the Hi 
| 
Tota Marketable Ga i* #59 
75 
CUMULATIVE PRODUCTION (1000 bbls | 
PG a RG 4 574 
675 
Ga ne pentane nd Othe au 

#25 a" 
800 
175 Natural Gasoline, tsopentane and Othe 194 

@ 

Total Marketable Gas Liquid 247,340 Fé 


Every week Harshaw produces 
_ carloads of catalysts, and every week 
we produce orders of only afew 
‘pounds for customers’ experimental 
purposes. Whether your catalyst 
requirement is measured in tons or 
pounds, we have modern tacilities tor 
be giving you exactly the catalyst you 
if you are in the experimental or 
«development stage and need only 
afew pounds of your catalyst, call for 
_ our technical assistance; if you are 
? in the production stage, call on 
Harshaw to produce any amount of 
catalyst you need. Our ability to produce 
will provide the catalyst. when 
you want it. If your mind's 


=. 
i 


=? ab 


produces 


carloads of catalysts 


every week 


HARSHAW 


Write for our free booklet, 
“Harshaw Catalysts” 


AVAILABLE IN HAR 
Granules @ Rings Cincinnati 13, 
Fiakes 


PETROLEUM Proct 


inn 
- on catalysts, call 4 
| 
‘ 
‘ 100 (lo obtain more data on advertised products see page 122) EE SStNG, February, 1956 


Temperature—Fundamentals 


DEFINITION: Lemperature is an arbits 


measure In dealing witht everyday materials (solids and 
ment of the amount of molecular energy of a body liquids) there 1s no simple relauonship of temperature 
or the degree of heat possessed by ut. It should be with other measurables. It is only in comparing levels 
distinguished from heat itself. Heat 1s a form of energy of energy that temperature as a quantity can be used 
temperature au measurement of its intensity However, everything 1s affected in some way by 

temperature changes expansion conductivity 
WHAT CAUSES IT: Since temperature is a measure t | resistance, melting and boiling, etc.--even the 
ment of the degree of one form of energy, 1t depends hirps per minute of a cricket, Measuring these sex 
entirely on increases or decreases in that energy. In ondary effects is the basis of all temperature com 
molecular terms a change in energy means a change = P#! or 


in the average velocity of all molecules of a body 
an increase in its internal energy 


HOW ITT IS MEASURED: Since temperature is meas 


Such increases in energy are due to the transfer of © Ured by its effect on other vanables there are many 
heat from another body possessing more—or the possible systems. The most commonly used are 
‘ 
translation of other forms of energy into heat. (The henge ap Sastrmnent 
bapansion of solids, liquids 
most striking example is the translation of energy r pases hermometers (liquid column 
involved in a thermonuclear explosion.) Pressure changes of constant 
volumes Dial thermometer 
biectrical resistance changes Kesistance thermometers 
RELATIONSHIP 1O OTHER VARIABLES: Lem Thermoelectric (Seebeck) effect couples 
perature resembles pressure in that it measures energy Brightness of heated bodies Optical pyrometer 
levels. For an ideal gas the two are related by the — Thermal radiation from 
formula heated bodies Kadiation pyrometer 
ar Ule« 
for normal refining temperatures, thermometers 
I Pb constant liquid column, dial and resistance) and thermocouples 
l lemperature P Pressure 4} Volume are used each where its advantages can best be used 


HOW TEMPERATURE 


VALUES ARE 
RELATED 


| | | | | | | 
Woter Boils 242 | } 100 |373 | | 671 
| | 
| 
| 
|| | 
| 
Ice Melts 32 273 
| | | 
| 
Same i | | | 
Val | | 
| — 40 | }—40 | } 
| i | 
Absolute Zero | |_973 lo 10 | 
) C O) O 
FAHRENHEIT CENTIGRADE KELVIN RANKINE 
UNITS OF MEASUREMENT: Alihough the thee resistance thermomet bron 660 ¢ to melting 
retical point at which all molecular motion ceases point of gold, a platinum platinrchod umn thermocouple 
ibsolute zero) doc not exist, it ws the lowest point is the reference instrument, above the gold point it 
on any temper! alt Ihe four ommon ak monochromati opt il pyrornme 
used are: (1) Fahrenheit, (2) Centigrade, (3) Kelvin Although a platinum resistance thermometer ts a 
nd (4) Rankin [heir relationships are shown below urate down to H3"¢ there is no standard method 
In tandardized temperature scalk Va lowe! temperature rr urement However on 
adopted internat yall ising «a epted meltin ind ommonly used method is to measure the mayneti 
hoiling point reference lhese points are isceptibility of certain cr talline ilt 
Point Like pre ire temperature ha no detinit uppe 
Boul hn It rang iro unobtainable absolute zero to 
Melt ¢ t the surface and 40,000°C in the interior 
66 } un eatest temperature on the surtac 
M , 960 # of the earth |} been the estimated millions of depres 
as ‘ hy cle 
‘ ( ot lem pe iture 
} tions of tandard platin M Page 
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ENGINEERING 


“p-n-File 


Two-Way Temperature Conversion Table 


HOW TO USE IT: 


! 
fo convert a temperature from °C. to °F. To convert a temperature from °F. to °C. 
locate your ( entigrade temperature in the cen locate your Fahrenheit temperature in the cer 
ter column (in red), and read the ponding ter column (in red), and read the corresponding i 
Fahrenheit value in the column to the left Centigrade value in the column to the right 

i 

—~459.7 2732 04 18 278 1946 90 32.2 388.4 198 92.2 986 530 2767 

450 26/8 | + 32 16 267 1976 92 33.3 3920 7200 93.3 1004 540 282.2 

440 2622 68 14 256 201.2 94 4 395.6 202 944 1022 550 287.8 ; 

430 2567 104 12 244 | 2048 96 356 | 3992 04 95.6 1040 «= 5560 293.3 

251.1 140 10 23.3 208 4 98 36.7 4028 967 1058 298.9 

410 2456 176 8 22.2 2120 100 378 4064 7208 97.8 1076 80 304.4 - 

400 240 21.2 t 21.1 2156 102 389 4100 7210 98.9 1094 0 310.0 ; 

10 27444 248 4 270.0 219.2 104 400 4136 212 100 1112, 600 315.6 i 

RC 228.9 78.4 2 189 2228 106 411 4172 214 101.1 11306) 321.1 - 

2233 32.0 0 78 2264 108 422 4208 216 102.2 1148 62 3267 : 

60 2178 35.6 2 167 2300 43.3 4244 103.3 1166 332.2 

90 212.2 392 4 15.6 233.6 112 444 428 220 1044 1184 640 337.8 

40 428 ¢ 144 237.2 14 456 4316 222 1056 1202 ¢ 343.3 

0 201.1 464 133 240.8 116 467 435.2 24 106.7 1220 3489 

20 195.6 | 500 0 122 | 2444 118 478 | 4388 6 078 | 1238 354.4 

110 190 536 12 Wh 248.0 20 489 | 4424 8 108.9 1256 of 360.0 : 

00 1843 572 14 10.0 | 251.6 22 500 | 446 230 110 1274 365.6 , 

290 178.9 608 16 89 255.2 124 51.1 4496 Wh 1292 371.1 

173.3 644 18 78 | 2588 126 52.2 | 453.2 112.2 310 «6710 376.7 

459.7 —273.2 169.6 680 20 67 2624 128 53.3 4568 113.3 1328 382.2 

454 27 16/8 /\6 22 56 266.0 30 544 460.4 36 1144 1346 387.8 ' 

4% 266 162.2 $2024 44 | 2696 1432 55.6 | 464 240 1156 | 1364 74 393.3 ; 

418 250 1567 78.8 26 33 273.2 34 567 | 4676 24 1167 1382 398.9 

400 240 151.1 82.4 28 2.2 2768 6 578 471.2 244 117.8 1400 ( 4044 ' 

382 230 1456 860 30 I 280.4 18 58.9 4748 4 118.9 1418 410.0 ; 

164 20 140 896 = 32 0 | 240 «14 600 | 4784 24 120.0 | 1436 415.6 

M46 0 1344 93.2 14 287.6 142 61.) 482.0 0 71.1 1454 } 421.1 

328 00 128.9 968 36 22 | 2912 144 622 | 500 260 126.7 | 1472 426 8 ; 

310 190 1233 | 1004 38 33°] 2948 146 633 | 518 1322 | 1490 432.2 

297 180 1178 | 1040 8640 44 | 2984 148 644 | $36 280 1378 | 1508 4378 

274 170 1122 | 1076 03942 5.6 | 3020 0 656 | 554 90 1433 | 1526 443.2 ; 

140 106.7 11.2 +4 305 6 152 66/7 572 00 148.9 1544 4489 

238 150 101.1 1148 4é 78 309.2 154 678 590 0 154.4 1562 4544 i 

220 —140 956 | 1184 48 69 | 3128 156 689 | 608 0 1600 | 1580 & 460.0 i 

)2 9 90.0 122.0 50 10.0 3164 8 70.0 626 165.6 1598 465.6 

120 844 1256 52 Wd 320.0 60 711 644 1616 471.1 

bé 10 789 | 1292 54 122 | 3236 162 72.2 | 662 1767 1634 476] i 

148 0 733 132.8 Sf 13.3 327.2 64 733 680 0 182.2 1652 rC 4822 - 

130 90 678 136.4 58 144 330.8 56 744 698 A 187.8 1670 C 487.8 ; 

112 aC 62.2 140.0 60 156 3344 168 756 7\6 160 193.3 1688 4933 " 

940 10 567 143.6 62 16.7 | 338.0 70 767 734 70 198.9 1706 498.9 

60 51 147.2 64 17.8 3416 172 778 752 30 204.4 1724 504.4 

58 456 150.8 6¢ 18.9 345.2 174 789 770 110 210.0 1742 510.0 ! 

4) 400 1544 68 20.0 | 3488 ‘ 80.0 788 ) 2156 1760 515.6 

1464 389 158.0 70 21.1 352.4 17 81.1 806 430 221.1 1778 521.1 ; 

28 37.8 1616 2 22.2 356 82.2 824 44 2267 1796 §26.] 

292 367 1652 23.3 359.6 §2 83.3 842 450 232.2 1814 §32.2 

25.6 2 35.6 168.8 76 244 363.2 184 a4 4 860 460 237.8 1832 5377 

22.0 40 344 724 76 25.6 366.8 186 85.6 | 878 470 243.3 192 565.6 ! 

194 8 333] 1760 80 267 | 3704 188 867 | 996 » 2489 | 2012 $93.3 
14.8 276 32.2 1796 82 278 374 190 87.8 914 490 2544 2102 621.1 
112 24 311 183.2 84 28.9 377.6 192 88.9 932 500 260.0 2192 642 9 
16 2 300 1868 BF 30.0 381.2 194 90.0 950 10 265.6 2282 6767 
40 20 289 190.4 &8 311 3848 196 91.1 968 520 271.1 2372 7044 
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rPREOUCES SIN © 


PERSONALS 


Bill Wadt, formerly superintendent 
of Esso Standard Oil Co Bayonne 


eting na neen ppoimnted assistant 
to tl president of the En Co 

Wadt h pent most of his careet 
t Bavonn vhere he began in 1933 


ifter taking hi M.S derree from 
M11 


Bernard M. Sturgis, assistant direc 
tor of the Du Pont Co.'s petroleum 
laborator has been given this vear’'s 
Horning Memorial Award b the 
Society of Auto 
motive Engineer 
He was honored 
for authorship of 
“a papel Sone 
Concept ot 
Knock and Anti 
Knock Action 
which he pre 
sented at the SALT 
West Coast meet 


inv in 1954. The 


paper Was judged 


Dr. Sturgis 


the best new con 
tribution in the art of mutual fuel and 
engine adaptation that was presented 
at an SAE meeting during that year 


L. R. Goldsmith, whose promotion 
to veneral manager of techn il cle 
partment for Shell Oil Co Nil in 
nounced in last month’s issue of PI 
rROLEUM PROCESSING, tormerl 
manaver Of manutacturing 

He began th Shell in 1932 at 
Martinez, Cali refinery, after his 
raduation with a B.S. in petroleum 
engineering trom. th Universit ol 
California. H erved with the Petro 
leum Administration for War for two 
years during World Wat il nd mn 
1946 hecann uperintendent at the 
Wilmington refiner 

Goldsmith wa if pointed to the 
staff of the economic development de 
partment in New York in 1949 and 
became manaver of the technological 


department in 195] 


J. B. Wyman, who fh heen ap 
pointed superintendent at Anacort 
was assistant man er of Shell New 
York manutacturing operations depart 
ment. He jomed Shell in 1928 at the 
Wood River refinery. He rose in the 


fant 


refinery, becoming in uperin 
tendent there in 1941. In 1949 he 
took the ime post at the Houston re 
finery. Wyman was moved to N 
York in 19 

Art th Wilmington 
ence G. Petersen has been mack 


= 
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sistant uperintendent, moving from 
manager otf d spatching He ucceeds 
R. H. Tubman, who being tran 


ferred to Shell's New York othice 
Max F. Smith has become manager ot 
dispatching, giving his former job of 


thermal 


king department manager 
to Clarence S. Bennett, Bennett moves 
up from assistant manager of cata 
lytic cracking, and M. F. Smith takes 
this post 

John A. Sherred, director of re 
earch development for Monsanto 
Chemical Co plastics division, ha 
been named director of development 
of the Lion Oil Co. Division of Mon 
anto 

Frank L. Emert, who has been a: 
sistant manager of Lion's El Dorado 
refinery, has been made director of 
engineering in the division. Sherred 
ind Emert have taken over new post 


in Lion’s manufacturing department 


H. Harold Bible, formerly assistant 
manager of manufacturing, has been 
named director of manutacturing 

Sherred is from Leeds, England, and 
received his master’s degree in chem 
istry from Oxtord Universit Balliol 
College in 1939. After several year 
vith the Shell group of oil compani 
he jorned Monsanto in 1947 at the 
lexas City plant. In 1952 he was put 
in charge of development activitt 

Emert has been with Lion Ol since 
1940. After eight years at the El Do 
rado refinery he vas transferred to 
the El Dorado chemical plant and be 


ime chief envineer there in 


h returned to. the refinery a 
issistant manager. He hold i BS. de 
ree in petroleum engineering from 


the University of Oklahoma 
Bible ilso a graduate of the Uni 
tv of Oklahoma, has a BS. in 
hemical engineering. He joined Lion 
in 1942 as synthesis supervisor at the 
Ozark ordnance works, located at El 
Dorado. He has been technical assist 


int to the vice pre ident of manutac 


ent in lant manaver 


of manutacturing in 19 


J. W. Leonard has been named 


harman of th he Leonard 
Refiners In it the firms first board 
meetiny mce the me " ot Leonard 
Mid-West Refineri Roosevelt Oil & 
Refining Cory ind Leonard Pipeline 
Co 

Reid Brazell became president and 


hief ex itive officer. ‘ e-pre ident 


named we I. Allan Morrow, L. R. 


Kamperman, of marketing, John S. 


Pfarr, of manutacturing, and R. J. 
Oosdyke, of the mid-west division 
R. L. Anthony was made secretary 
treasurer and controller 

Ihe executive committee is com 
posed of Leonard, who is its chairman 
Brazell, Morrow, and Otto A. Sey- 
freth. 


Lucien O. Crockett has become a 
vice-president of Giulf Oil Co. He will 
ontinue to direct the chemical de 
partment of which he had been gen 
eral manager since April, 1955. He ts 
iso on the board of directors and on 
the executive committee of Goodrich 
Chemicals 

Crockett began with Gulf in 1922 

laboratory assistant at the’ Port 
Arthur refinery. In 1934 he was named 
hief chemist for the three Gaull re 
finenies then operated Texas 

In 1945 Crockett was promoted to 

istant general superintendent of the 
refiner and he was trans 
ferred to the veneral offices ino Pitts 
burgh in 19SO. He served as manager 
of the technical division of the man 
ufacturing department, then manager 
of petrochemical activities until the 
ompany formed a chemical depart 


ment and made him general manages 


Mr. Mangelsdorf Mr. Warner 


Harold G. Mangelsdorf has joined 
the executive committee of Esso Stand 
ard Oil Co., relinquishing his post of 
veneral manager of manufacturing to 
J. Prince Warner. 

Manvelsdort became a member of 
the | o board in 1954 and continued 
to serve in the top manufacturing post 
Hon, a post he was given late in 1954 
He is a former veneral manager of 
| 0 bast Coast Manufacturing Di 

on 

Warner for the last year has been 
yeneral uper ntendent of 0 Halts 
more refinery. H. G. McBurney ha 
cturned from speci la yniments in 
keting and manufacturing to a 
ume Warner post at Baltimore 

A member of the teaching stafl at 
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ERNST 


STAINLESS STEEL 
GAGE 


SHIPMENTS 
FROM STOCK 


or 34" connections 


FIG. 8SS 


with 


Send for Catalog 
Phone Livingston 6-1400 


ERNST WATER COLUMN G GAGE CO. 
LIVINGSTON, N. J 


A NEW, EASY WAY 
TO ORDER REPRINTS 


You can now use the 
Reader's Service Card 
in this issue of PETRO- 
LEUM PROCESSING to 
order reprints. Here's 
how: 


e Check the list of reprints on 
pg. 123. 


Circle the proper num- 
bers on the Reader's Service 


Card (Area "C"). 


e Fill in your name and address 
—and send the card to us. 


We'll bill you with the 


Personals 


Massachusetts Institute of Technology 
where he received his master’s degree 
Warner joined Essa as a research engi- 
neer at Baton Rouge in 1929. He 
headed the plant's technical division 
and its chemical products division be 
fore he became general superintend 
entin 1952. A year later he was named 
assistant general manager of Esso’s 
Louisiana Division, and then moved 
in 1955 to the position at Baltimore 


William M. Murray, vice-president 
in charge of sales of Deep Rock Oil 
Co., is the new president of the Na 
tional Lubricating Grease Institute 


Bernard C. Barton has been ap 
pointed director of research and de 
velopment for the Texas-U.S. Chem: 
cal Co. He was formerly head of the 
rubber applica 
tions and = syn- 
thetic rubber re- 
search department 
of the general 
laboratories of the 
U.S. Rubber Co 
He will direct the 
company’s efforts 
to produce im- 
proved synthetic 
rubbers and to ex- 
pand the use of 
petrochemicals. 
His headquarters are in New York 

Barton received his B.A. degree 
from Wabash College and his Ph.D 
in 1939, from Brown University. His 


Mr. Barton 


primary interests since then have been 
in the development and use of syn- 
thetic rubbers and in the basic study 
of vulcanization and aging of elas 
tomers 


Dr. R. K. Gould of The Texas Co 
has been appointer editor of Lubrica- 
tion Engineering, the journal of the 
American Society of Lubrication En- 
vinecrs 

He has been with Lexaco since 1941 
and is currently engaged in technical 
service activities on industrial lubri 
cants. He also serves as editor of the 
company’s magazine Lubrication. 
Gould holds A.B M.A. and Ph.D 
degrees from Duke University 


L. F. Dowding has been appointed 
assistant general manager of Jefferson 
Chemical Co.'s manufacturing divti- 
sion. Dowding received an M.S. de 
gree from M.I-1. in 1939. He was 
with The Texas Co. from then until 
1949, rising to senior engineer in 
the company. He then transferred 
to Jefferson and worked in the engi 
neering department at New York 
until 1954, when he was transferred 
to the Austin Laboratories as assist- 
ant director 


T. R. Miller has been appointed 
director of development for Carbide 
and Carbon Chemicals Co. He was 
formerly director of plant laboratories 
Miller joined the company in 1940 
after taking his Ph.D. degree in chem- 
istry the same year from the Univer- 
sity of Pennsylvania 


George H. Fremon has been made 
patent coordinator for the company 
He has been with Carbide’s technical 
staff since 1937, when he received a 
Ch.E. degree from Columbia Univer- 
sity. His recent work has been on the 
development of new synthetic acrylic 
fibers. His headquarters are in the 
New York offices of the company 


Do You Know These Words? 


By B. H. WEIL 
Manager, Information Services 
Ethy! Corp. Res. & Engrg. Dept. 
Detroit, Mich. 

A regular department intended 
to help administrators and oper 
ating men alike keep abreast of 
technical names and processes in 
the petrochemical field 


Ethylene 


Ethylene, pronounced “eth-ih-lean,” is 
currently the intermediate for more 


xetrochemicals than any other single 
reprints 
petroleum derivative. While it) was 
originally chiefly available as a by 
product from cracked refinery gases, 
104 (To obtain more data on advertised products see page 122) 


it has long been a petrochemical in 
its own right. Ethylene is now being 
produced in large quantities (billions 
of pounds per year) by the deliberate 
cracking of a host of petroleum and 
natural gas materials——-chiefly ethane 
and propane——but now also including 
butane, naphthas, and even gas oils 
and residuals. Commercial LPG, nat 
ural gasoline, and crude-oil distillate 
fractions are also possible feedstocks 
Ethylene has the formula CH 
CH., a structure which reveals why 
so many chemicals can be obtained 
from it by addition (it has an unsat 
urated double bond), replacement of 
the hydrogen (H) radicals, polymeriza 
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HIGHEST AWARD IN ENGINEERING 


McKee 


ENGINEERING & 
CONSTRUCTION 


Services 


| T'S a repeat contract—and no medal or citation could in- 


dicate higher approval of McKee services. 


In a half-century of engineering and construction McKee has 
been awarded over 2600 contracts by discerning businessmen 
who know what they want and where to get it. More than 


two-thirds of these were repeat contracts, 


This willingness of large companies to repeatedly entrust to 
McKee the expenditure of millions of dollars in plant investment 


1S proot of the value of McKee engineering and construcuon. 


Arthur G. McKee & Company + Engineers and Contractors 


Headquarters: McKee Building e 2300 Chester Avenue e Cleveland |, Ohio 
Offices: New York, N.Y e Union, New Jersey © Washington, D A 
British Representatives of Metals Division: Head, Wrightson & Co., Limited 


Canada: Arthur G. McKee & Company of Canada, Ltd., 372 Bay 5t., Toronto 
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New Words 


tion (interaction of molecular units), 
etc. It is a colorless, flammable gas 
only slightly lighter than air, and 
liquefies and solidifies at temperatures 
far below the freezing point of water 

While the uses of ethylene are 
legion, chief among them at present 
is the production of ethyl alcohol 
ethylene oxide, polyethylene, styrene 
ethyl chloride, ethylene dichloride 
and ethylene dibromide. Minor direct 
uses of ethylene include the coloring 
of fruit, blanching of vegetables, and 


oxyethylene welding and cutting of 
metals 

Expansion of demand for many of 
its derivatives will continue to call 
for increased production of ethylene 
[his basic petrochemical faces a fu 
ture as interesting and diverse as its 


past 


Polyethylene 


Polyethylene, pronounced “pahlih-eth- 
ih-lean,” is a versatile petrochemical 


plastic which is « pec ted to approach 
the billion-pounds-per-year class soon 
after 1960. Tough, off-white in color 


translucent (virtually transparent in 


thin sheets), and leathery (flexible 
From the first breath of air that passes through the fan of “a ee 
even at low temperatures), this plastic 


your Marley cooling tower, there’s a specialist standing by material has exceptional electrical 
to see that all goes well. He's a Marley Field Service Kngi- characteristics, is impermeable to 
neer—a factory-trained specialist with a most comprehensive water, and is generally resistant to 


. . . weanic solvents and chemicals 
knowledge of construction, operation and maintenance. 


Chief uses for polyethylene are 
packagings, (films and sheets), coat 
A Marley Field Service Engineer is on the scene whenever a belies and 
new Marley cooling tower is started up. He “checks its pulse” (polyethylene has sometimes been 


... takes its temperature .. . sees that every vital component called the “squeeze-bottle plastic”) 


is funetioning properly. At regular intervals, he will call pipe, and electrical applications (wire 


insulation, fixtures, etc.). While all 


back to give the tower a periodic check-up and to give you 
€ these applications are expected to 


professional assistance on lower operation and maintenance. vsrow in scale. the greatest increases 
And of course, Marley Field Service kngineers are always are anticipated tor packagings (the 
available for consultation on any cooling tower problem, field of largest preesnt use), tubes, and 


regardless of the type or make of tower. bottles 


Until recently, polyethylene was 
produced almost exclusively by the 


This continuous close contact insures the continuance of “like- high-pressure polymerization (inter- 


new” performance of your cooling tower. Like Marley de- linking of molecular units into long 
sign, engineering and research, Marley’s Field Engineering chains) of ethylene (CH»——-CHz), Le 
Service exists for the sole purpose of providing you the most CHe-CHe-CHe-CH Recently, how 

7 ever, several low-pressure processes 


efficient and economical water cooling possible. For infor- 
t and nomical : ling I bl For have been announced, and plants to 


mation, or for technical brochures on the care of cooling use them are currently under con 
towers, write today or call your nearest Marley Sales strucion 
Engineering Ot fice. For a plastic less than 15 years old 


(commercially), polyethylene has al 


ready come into considerable promi 


Founder Member of Cooling Tower Institute 
nence. and even greater things are 


expected. That is why plant construc 


pace that consumption may not catch 
Kansas City, Missouri up with plant capacity for three of 
four years 
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COOLING TOWERS 


WHY THE 
ACCELERATING 
INTEREST IN 


In 1950 the first Petreco Electrofining* Unit was in- 
stalled. Now there are 18 Electrofiners installed and 
— at the last count — six more under construction 
and on order. 


* Petre Electrofiining 15 a compact, automatic, fast treating pr 
tinuously contacting a light hydrocarbon stream with a treating agent 


then rapidly separating the chemical from the treated product 


ELECTROFINING INSTALLATIONS 


Refinery Electrofining Number BPD 
Location Treatment of Units Capacity Stock Treated — 


California Acid 1 16,000 Light Pressure Distillate 
California Acid 4 8,600 Lube and Spray Oils 
Indiana Caustic 1 10,000 Blended light cycle oil and 
straight run naphtha 

11,000 Straight run and cracked gasoline 
12,500 Gasoline 

3,600 Gasoline 

5,000 Thermally cracked distillate 
5,000 Cat distillate 

30,000 Cat distillate 

4,430 Lube Oil 

2,000 Virgin distillate 

6,000 Vacuum Tower Gas Oi! 


Kansas Doctor 
Pennsylvania Caustic** 
Pennsylvania Caustic** 
Texas Caustic** 
Texas Caustic** 
Texas Caustic** 
Texas Acid 

Texas Sulfonation 
Texas Dewatering 


1 
1 
2 
2 
3 
2 


**Caustic Scrub and Water Wash 


Additior E trofiners are under construction or on order for 


fine in Canada, Pennsylvania, New York, Ohio, and New Jersey 


For complete information, 
call or write 


. Compact 8. Efficient— Removes Tarry Acids, 

Mercaptans and other Impurities 

. Precision Controlled 9. Flexible— Single, Dual, Two 

_ Minimum Carry-over Phase Units Available 


Less Treating Chemical Used Automatic Minimum Operating 
Attention Required 
. Eliminates Haze Stabilizers 11. Costs Less than any 


- Fast-Tower to Market Comparable Process 1390 East Burnett St., Long Beach 6, California 


CORPORATION 


3202 South Wayside Drive, Houston 1, Texas 


10 
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HERE ARE THE REASONS WHY MORE ADP M f . 
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Unsuspected copper may be causing 


your gasoline to form GUM 


When your gasoline 


ery 


leaves the 


per 

Kut pump-island surveys show that 
most gasolines pick up some 
hetore they 
tanks 


copper 
car 
And copper im concentrations of 
ke ss than one part per million can cat 
uly ze the 


harmtul 


rea h your customers 


Kum-forming reactions to a 
level. One Du Pont 
quality survey, for example 


lise losed 
im Ol ot 


amounts of Copper present 
gasoline samples trom 
Statrons mn 
And the gasolines 
known to contami no metal dl activator 


service the 


Write for booklet 


retin- 
may not contain a trace of cop. 


were found to be high in gum content. 
The results of indicate 
clearly that, in spite of the great pains 
taken to prevent copper contamination 
during refinery operation, 
getting into the 
sold 


with valves, pumps and other sources 


this survey 


copper is 
majority of gasolines 
Probably trom contact 


in the distribution system 


You CAN control it 


Only about | pound of Du Pont Metal 
Deactivator (DMD) per 1000 barrels 
needed to safeguard your gasolines 
againse the harmtul effects of copper. 
And in this low concentration, it costs 


All of the 


properties, 


uses and methods of addition of DMD are 


discussed 
already have 


sentatives of 


E.|. DUPONT 


DE NEMOURS 


booklet It 


a copy 


in thes you do not 


ask any of our repre 


sales offices to send you one. 


Petroleum 


& COMPANY (INC) « 


you less than 's of 
to get this effective 
quality insurance. 


per barre I 
important 


a cent 
and 


DU PONT METAL DEACTIVATOR also 
has valuable applications in kerosines, 
jet and diesel fuels, furnace 
bine oils 


and tur- 
Ask tor a sample and prove to your- 
Or ask 
regional laboratories to ¢ 
you, in your own stocks 
your 


self its effectiveness of our 
for 
Just address 


the 


one 
valute it 
for this 
nearest sales office 


request to 


liste d he low. 


Better Things for Better Living 
through Chemistry 
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PRO C ES$ IN G PATENTS 


By Peter J. Gaylor, Patent Attorney, Elizabeth, N. J. 


CQO ratio of trom | to 1 
reaction one at about 
650 With moke phase omposed 


of kk 


than 


rity 


to be convertibl nto hydrocarbon 
hquid) bolin per pound 


then ar pu cad 
rh 


ira 


throu 


a 
Ne 


lime 


bottoms through pipe 


New Process for Synthesis 
Of Hydrocarbon Polymers 


YHE Arnold and Carnahan patent 


ch ibed new cata 


HYDROCARBON SYNTHESIS wcin: moke catalyst. See text for deta 1} onsist of molybdites of metal 


hi form ompound 


Te for om 


Use Smoke Catalyst in Synthesis ee Zn, Cu, Ni, Co. Du Pont 


ound that these me 


To Lower Catalyst Consumption talysts provide a gooxt metho fo 


molecular weight bh 
dro hye from roon 
YDROC ARBON nthesis tron mean runnin onsumption of vd 
| carbon monoxide and hydrogen hout on pound of per In 14 
is Claimed to be more eflectivel if 'O.000 cu. ft. of ct under Du Pont d ' i} nthesis of 
red out by use of a solid talyst thed operation, nevlecting the if polymethylen niroduction 
having a particle size of about O.1 to tantial talyst le Own to th tf hvdroven tro n external source 


the termination of tn run ‘ i | 


i cle yhich remain in otner na i mw ‘ teal Ving ana 
particl hich ren usper On tl | | nal 
ims the moving mscou here ital han ty i ti mointo pre hin 1 
Such part le na | plion Te) on ml lo | hons of 
small to permut fluidization or tixed pound u. ft ol ‘ } 
hed contact nd ul tauntiall ] ‘ ri @) : 
on pa ed a i ict from nozzle 44 which with nel en ool 


ontinuou 


umption 


operating pro bo example a ind Ih rit ot th 


nth 


4 
Ih nthesis vas used h nH ; 
#5 
Ay . 2 Ihe reaction isc’ 
tue COM position a relatively A 
| | unit of mass 
micror w fines naa ‘ 
a particle size of the order 
using a fluidized, solid partich oun ovel 1) met ( 
iron t and cl out ond. [he smoke thus formed ed total | 
million itt. d ol from ; ‘ | | 
will consume 6 tons of make AN) instantial n of i Ww the 
up catal per opel iting day to hvdro ! tuk pl ‘ on hdition 


: Patents 


In one experiment, the reaction was 
carried out in a silver-lined shaker 
tube, using nickel molybdite (Ni Mo 
Ov) catalyst Ihis yielded a white Conversions 
hydrocarbon polymer of the general 


formula (CH.jn, with a melting point DESIGN 
124-130° and relative viscosity of 

L.1JOL. It was manually pun to give : tor ENGINEERS 
fibers, and also gave flexible films hav 

ing a tensile strength of 4035 psi ' mL 


Patents Issued Recently vation « solids, McKEE 
| IN OUR REFINERY, METALS 
: OR INDUSTRIAL DIVISIONS 
vives the patent number patentee 
or assivenee, and a de seription of . A AT OUR 
all patents of interest to the pe Sy : eS CLEVELAND, OHIO OFFICES 


troleum processing industry in CH I McKee with more than 50 years of success 
ration, doir b ess ver the 
( 4 »peratio 
the Official Gazette of the U.S ‘ ( ( ‘ ' world: is one of the largest jest and best 
Pate ne Olhive for Noy Dee 4 known engineering and ntracting firms 
, 2 the business The McKee cor 
and 14 1955 Vol OW No. ( tinues to grow and expand, thereby fers 
‘ (at mar ar s for 


jualified and experienced engineers and de 
gners in the following fields 


PROCESSES contact material toa reaction ch Piping 


Structural Steel 
Refining 26,995 it 


Concrete 
| extract Equipment Specs. 
‘ N24 re Ind A 
Electrical Drafts. 
Hydrocarbon Synthesis Process Engineers 
( I t Apr ants should have at least five years 
ia I tf if Here is a rare opportunity for you to utilize 
your engineering abilities and talents 
‘ McKee offers top ympensat mmensurate 
! with experience and ability. No age limitation 
j Transportation & Moving A wances 
PLEASE SEND RESUME TO 
cnt 
Edward A. Kolner 
! ARTHUR G. McKEE & CO 
PRODUCTS 2300 Chester Ave 
Cleveland 1, Ohio 
Chemicals 
‘ ‘ Colnd 
Co) 1 REFINERY ENGINEER 
‘ Graduate engineer for jeneral refinery 
engineering work Good tnow edge re 
( quired of refinery mechanical equipment 
and some knowledge steel and concrete 
design Minimum experience five years 
Salary commensurate with training and 
experience. Replies should give am plete 
f ‘ personal data, education. experience. sa 
ary requirement. Your reply w be held 
yi 
) t MECHANICAL ENGINEER 
1 f REFINERY ASSOCIATION 
\tlantic Refining Ext STEEL PIPE & TUBING 
I ‘ I @ CHROME MOLY @ CARBON MOLY 
g @ MONEL @ CARBON STEEL @ STAINLESS 
Widest Range of Sizes & Specs the US 
j M ‘ ( WRITE FOR STOCK LIST 
by Ser ; 4 rt sf 
MIDCONTINENT TUBE SERVICE, INC 
Old t j 2308 St. Evanst DA 86-4030 
l’et i t t ket ‘ 
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FLUID FLOW 


EMPLOYMENT OPPORTUNITIES 


NOW OFFERS 


SIX CAREERS 


with Responsiblity— Challenge — Recognition 


CONTROL SYSTEMS MAINTENANCE 


‘ 


HEAT TRANSFER 


PUMPS AND FLUID MECHANICS 


AUTOMATIC PROCESS CONTROL 


! al letailed « 


INTERVIEWS IN LOS ANGELES 
Feb. 26-27-28-29 |‘Sun-Mon-Tues-Wed 
I trnent, ple 
Mr J. C. Costello, MAdison 9-3868 


PETROCHEMICAL PROCESS 
& EQUIPMENT 


INTERVIEWS IN SAN FRANCISCO 
March 4-5-6-7 ‘Sun-Mon-Tues-Wed 
tment, } ‘ 

Mr J C. Costetlo, Jr YUkon 6.2180 


E. |. du Pont de Nemours Co., Inc. 


Better Things for Better Living 


Wilmington 98, Delaware 
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I How to Solve Problems 1 
of ACCURATE GAGING 


of levels and pressures 


COLD and SLOW 
or HOT and FAST 


when liquids are i 


Whether you handle liquids whose 
flow is “slow as cold molasses,” or 


which boil and surge so they're hard 


to gage, Jerguson can solve your 


problems of accurate liquid level 


and pressure gaging. 


Jerguson 
Heated 
or Cooled 

Gages 


Specially designed to 
carry a circulating me- 
dium . heated toe 
speed up the flow of 
slow, cold liquids . . . 


cooled to slow down 
boiling or surging 
liquids. Give you accu- 
rate liquid level read- 
ings, without tracing. 


Jerguson 
Heated 7 
or Cooled 
Valves for 
Pressure 


Gages 


Jacketed design with built-in trac- 
ing. Cold, heavy liquids flow so you 
get accurate pressure re adings. Spe- 
cial design reduces threaded connec- 
tions, combines unions, nipples, ete. 
in one compact unit. Ideal for cold 
services, waxes and other heavy ma- 
terials, 


Jerguson Gages and Valves now 
available with Electric Heating. Ask 
for special details, 


Write for Data Units: #237 on Heat- 
Cooled Gage #252 on Valves for 
Pressure Gages, etc. 


JERGUSON GAGE & VALVE COMPANY 
100 Fellsway, Somerville 45, Mass. 
Offices in Major Cities 


Jerquson Tress Gage & Valve Co., London, Eng 
Pétrole Service, Paris, France 
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Patents 


Catalysts 


Fuels 


Lubricants 
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Specialties 


Miscellaneous 


EQUIPMENT 


Processing, general 


Instruments 


Valves & Fittings 
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If you are concerned with: 


Reactor development... 
Atomic energy projects... 
Nuclear problems... 


This new data book (am 
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A QOuarter-Century of Experience 
Work tones on bore 
Electric Furnace Products 
clopment of of special 


rOoLON® cone le, MAGNORITE® 
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REFRACTORIES 
Engineered... | .. Prescribed 


better products 
to make your products better 
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In earnings from higher octane ratings, many 
refiners write off the cost of the Ljungstrom 
installation in less than two years. This time is cut 
to nine months and even less, when the other 
ljungstrom advantages are taken into account — 
saves up to 20% in fuel costs . permits more 
economical furnace design, with no need for 
convection surfaces . burns many fuels you used to 
throw away .. . results in consistently higher 
through put... and minimizes slag. 

For more complete details on what the 
tjungstrom Air Preheater can do for you ... for an 
analysis of the heat recovery benefits obtainable in 
fuel burning equipment — call or write 
The Air Preheater Corporation. 


The Liungstrom operates on the continuous 
regenerative counterfiow principle. 
The heat transfer surfaces in the rotor 
act as heat accumulotors. As the 


from the waste gases to the incoming 
cold air 


product 


Ljungstrom’ Air Preheater 


With waste heat recovered and 
returned to the furnace in 
combustion air, the most modern 
heat-transfer systems can be 
operated at peak efficiency. 

That’s why you boost product 
quality with the Ljungstrom Air 
Preheater. It’s heat-recovery 
efficiency makes possible advanced 
furnace designs that assure 
remarkably close control of 
processing. And finer control means 
a more uniform product ... with 
average ratings as much as 2 
octane numbers higher. One still’s 
added income just from higher 
product quality is $58,000 annually. 


60 East 42nd Street, New York 17, N. Y. 
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Anderson Joins Dresser Board 
Robert B Anderson, tormer ‘S« 


tar ot the N ind Deput secretary 


of Defense in the Eisenhower admin 


istration. h iomed the bourd of direc 
tor ind the cA 
ecutive committ 
Dres | Indu 
(ric Im Mir An 
ilso 
pi ident of Ven 
Ltd i Ca 
nadian min 
Prior to his gov 
croment rvice 
* he had a careet 
Mr. Anderson in the oul busine 
iS aulftorney na 
neral manager tor the W. T. Wag 
ron estat n il Dearing prope 


on be 


in Vernon. Tex Mr. 


Hooker Names New Director 
Robert | W Ikin h ry 


Electrochemical Co na ppomted 
vice-presid id tor 
Hy former lent nal 


reneral sales man 


Mr. Wilkin first 


fin hem ls. Hi m 
int | man n 
| mat ) | 
mit ! nal lded 
} lent ) 


U.S Steel to Boost Output 
Expansion of ingot i 


il planned | tnited Stat 
Steel Corp 1} pl nt at Graeneva. Ut 
i rrent } | 
tons of if 2u 
And tl lans t tt 


} ipprokimat 


has opened 


LS. Steel Supply By on 
i new steel warehouse in Dallas at 157 


Pittsburg St. Stocked will be carbon 


illo nd stainless steels, plus speciailt 
tem uch as high streneth and darda 
let 1 t bolt expanded metal and 
th pre aduicts 
\ |. Schmitt the compan il 
presentative in the warehou oth 


Graver Promotes Five 


S. Earl Allen has been made ven 
| manaver of all divistons of th 
Cstavel lank & Manutacturing Co 
Mi Allen was formerly manager of 


operation it Fast Ch For | 
he vil president of h own 
ompany, which spe lized in found 
rd mach ork H 
ith the Ame i | motive Co. a 
{ na nd machin msultant. and 
then th Pu id Jom of Wilm 


tron Wayne W. McWhorter, who 


manager ot field ection for all 


Graver in 1954. His past experien 


13 vea vith the Koppers 
( ml service vith mayor 
n the rection ol 
] ment 
I k B ATI been mad 
tant to m of 
min ! m | itendent 


il niendent 
In ine t! 
the ption f th Micdl-C ont if 
1) Cor uct » 
nd Wat ( fit ( 
H nerl r of 
| 
Stunt BB } tuken th 
post plant of the Fast 
(} tral d H pr 


Foxboro School Expanding 


decisively tor | ons enrolled by thei 
COMpPAantes 
Ihe COUTSES lude ilized 


training in eclectromie instruments and 


dvanced forums tor various industry 


up s well as the standard thre 


reneral program which covers 


of mstrument work 


No man A Anderson ina John KB 


have heen rdded the 

training staff, which now includes five 

full-tume instructors instruments 

thon 7 

Knight Joins ChE Consultants 
Graham B. Knight has jomned Jo i 

eph R. Minevitch in the latter's prac 


tice of Consulting Chemical engineering 
n Boston. Mr. Knight has been con 
nected in the past 
with Badger 
& Sons Co and 
it successor 
Badger Prog css 
Division of Stone 
and Webster En 
vineering Corp 


His most recent 


onnection 

with Badger Man 
ulacturing Co 

Mr. Knight Mr. Koiwwht ts a 

revistered engi 

neer in Ma husetts, Texas, and New 

York ind has had extensive expert 


1 n pro cnwineering and design 


ACS Names Division Chairman 
Dr. Harlan W) Nelson, Battelle Me 


m i} has been elected chau 
man of th American Chemical So 


( hemust Hh ul eeds Dr. Martin B 


Neuworth, research supervisor of the 
Pittshurgh Consolidation Coal Co 

Dr Nelson 1 hief of the division 
of fuel nd combustion research at 


Battelle. He has been in fuel technol 

mee hi with a Ph 
om the University of Hhnow in 1944 
He hbevan with Battelle in 1944 and 


named ah on chef in 19S) 


Personnel Changes 


Cooper-Bessemer Corp, Robert | 
lav to ident and general sak 
mat r. Salls to home of 
nl 


inal « 


ring section 


Beckman Instruments, Ine. Wil 
ham Gi N ton to hie! industrial 


nvr r of the Beckman Division. He 


pan in pot a iS a member ot invion, Del. Here he erved as vice 
J the Texa legislatur pre lent of manut turing ? 
Vu 
was with Standard Oil Co (Indo) a i 
re rch hemust In 192 h 
moved to the technical department of 
th ik adi lat hy ol Gs wo plant Priot 
manager of the department. He joined th OMI Pal 939 
vith the United Boller Heatin 
ind Iry Co Hammond, Ind 
: 
viously manaver of held int 
| ( hit 
ment. He h heen with tl ompal 
ompat plant re foreseen in the 
mprovement nal lual f personnel il double in it the 
ovet 1} expect | nit ed ton 
mount to about 0) ons of Foxboro. M An build les cng 
rot [here il be orrespond mmodatin 6 tramecs 
products at h location num! of ff ! most 
In th n tim th ompan loubled. Th vill cut th ting time ae : 


in Woven Wire Screens 


i YOUR 
VELAND Wire 


eedie waate 
ecity CLI 


STAINLESS STEEL 
MONEL 
NICKEL 
SILVER 
COPPER ALLOYS 


CLEVELAND 


WIRE SCREENS 


CLEVELAND Wire Sereens are de 


signed for longer life and better service. 


Woven to individual specifications for 


every purpose ino any size or dimen 


sion, such as Vibrating Screen Sections, 
blements, 


bilter Elements, 
Centrifuges. 


Strainer 


Easy to order—send us your 
requirements! 


STRAINERS AND FILTERS 


CUSTOM.BULLT 


m built ond odap 
fiviudval needs 
ble in oll commer 


metal end alloys 


cl 


EVYELAND 
WIRE CLOTH & MFG. Co. 


15713 East 79th Street, Cleveland 5, Ohio 


The 


(lo obtain data or 


adve 


Suppliers 


riised products see 


was formerly with General Aniline & 


Film Corp 


Ander 


to man 


Western Supply Co. D 


son, formerly chief engineer 


aver of the heat exchanger division 


W. Flaxbart, chief 


to chief engineer in the division 


rating engineer 


Allied Chemical & Dye Corp. 
Frank J 
ofl protes 


Kiernan to technical engineer 
tive for the 


Barret Division 


coatings sales 


Gustin-Bacon Mig. Co. A. Pau 
field to the Chicago sales district: R. | 
Van Winkle to the s in Mich 
northern Indiana and northwest 
ern Ohio Rapp 
has been transferred to the home office 
in Kansas City: C. Barry Neill, Jr., to 
the Atlanta sales area 


iles for ‘ 
ivan 


who 


replacing J. 1 


General Aniline & Film Corp. 
Walter A. Hensel to vice-president. He 
the Ozalid 


continues 4s manager of 


Division 


Consolidated Electrodynamics Corp. 


Samuel Gilman to technical assist 
ant to the director of th S\ 
He 


stems divi 


sion will work as 4 special con 


electronic data processing 


Systems 


Clark Bros. Co. 


formerly 


Gordon Lefebvre 
president of Cooper Bess 


mer Corp., has joined the company in 


an executive advisory capacity 


Bemis Bro. Bag Co. Judson Bemis 
to the newly created post of executive 
vice-president; T. H. Ashton 
of the Omaha plant and sak 
Mr. Bemis as 
central operations; C. W 


manage 
division 
director of 
Akin iSSIST 
Mr Ashton's 
Kk M Hersey to sales 
national accounts, a new 
firm: J. H 


Hersey as manager of the 


to succeed 


int director of sales, to 
it Omaha 


director tor 


wt 


function in the Fastman to 


succeed Mi 
Minneapolis 
M. F. P 


executive in: Minneapolis 


general sales division 


Dallison to special account 


Procon, Inc.—Lawrence M. Griffin 
has joined the staff and will work on 
the Continent with the company’s Eng 
lish affiliate. He with 


Southwestern Engineering Co 


was formerly 


International Nickel Edmund 
M. Wise to assistant to the vice-presi 
dent and manager of the development 
and research division: Dr. George 1 
Paul to the corrosion engineering sec 
where he will first 


the 


tion of the division 


prepare a book on corrosion re 


PETROLEUM 


Emil G 
the 


stainless steels 
Holmberg has 


sion enginecring se 


sistance of 


ilso jorned corro 


tion 


Robertshaw-Fulton Controls Co. 
I. H. Pierson to vice-president of Eg 
yelhot Inc i Robertshaw 
Fulton representative in Texas 
and Oklahoma 


Engineers 
Louis 


ana 


Branches, Distributors 


Koch Engineering Co. has appointed 
Jacobs Co Pas 
Calit entatives tor the Pasadena 
area Jacob will handle the Flexi 
Benturi” tractionating trays 
for refineries and chemical plants 


I nyinecring idena 


repre 


tray’ and 


Petro-Chem Development Co. has 
named two sales agents for tts line of 
Iso-Flow heater Faville-LeVally 
Corp., Chicago, will cover Illinois 
Wisconsin, Michigan, northern Indi 
ana, western Ohio and St Mo 
(;. M. Wallace Co Colo 
will Montana, W Colo 
New 


Louts 

Denver 
yoming 
Mexico 


serve 
rado, and most of 
ALCO Products, Inc., has appointed 
Machinery Co 
Alcotwin” line of finned tube 
heat exchangers. The company will be 
in Kansas, Oklahoma 
Texas and hana 


Power vents for its 


new 


exclusive agent 


General Ultrasonics Co. has made 
MacDermid Sales 
Bristol, Conn 
representatives in 


Lous 


and Equipment 


Corp engineering and 
sales onnecticut 
Gsagnon will handle the same 
functions in Massachusetts. Rhode Is 
New Hampshire, Vermont and 

His headquarters are at Fram 


Muss 


land 
Maine 
ingham 


Stratford Engineering Corp. has ap 
pointed D. D. Foster Co. as sales rep 
vestern Pennsylvania, 
eastern Ohio, Boyd Ken 
tucky, West Virginia and 
Alleghany counties in Maryland 


resentatives for 
county 
ind Csarret 


Expansion, Transition 


H. K. Porter Co. has changed the 
name of its Watson-Stillman Fittings 
Division to W-S Fittings Division. The 
division will retain its trade mark, two 
diamonds separated by W-S 

American Cyanamid Co.'s refinery 
chemicals department has opened a 
711 
Groezinger, Jt 
the 


sales office in Cleveland at Leader 


Bldg ( harles H 
been transterred fr 


has 


om ( hicago 


sales office to Cleveland 
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Oil Man's Calendar 


The “Ceramo”™ thermocouples to be used to measure temperatures for 
evaluation of efficiency and safety of the Seawolf's * atomic reactors 


have Stainless Steel sheaths and Chromel.Alume! thermocouple wires 


THERMOCOUPLES WILL BE 

USED TO CHECK REACTOR 

TEMPERATURES ON ATOMIC 
SUB "“SEAWOLF.” 


Where the conditions are the toughest—where heat, corrosion 
and radiation have made it difficult to write a specification 

you can depend on finding ‘“Ceramo"” thermocouples. The 
“Ceramo” sensing element of this new Thermo Electric thermo- 
couple consists of a metal sheath, protecting two thermocouple 
wire conductors which are separated and firmly fixed in place 


by ceramic insulation 


Although this thermocouple is rugged enough to stand pressures 


of several thousand p.s.i. and temperatures to 1600" F., it may 


be bent to any configuration. ''Ceramo” thermocouple extension 


wire is also available, in all standard thermocouple materials 


Comes in sizes from 1/16" to 1/4" diameter 


a 


Rochelle Park Post Office, SADDLE BROOK, NEW JERSEY 


~ 


Get all the latest information on these 


new metal-clad, ceramic-insulated 
wires and thermocouples. 


Write for Bulletin 31-300-1. 


*Photo Courtesy Electric Boat Division of General Dy Fi 


orp. and U Navy 


Pyrometers * Temperature Monitoring Systems * Thermocouples * Protection Tubes 


Quick-Coupling Connectors and Panels * Thermocouple and Extension Wires 


ermo Electric 


IN CANADA—THERMO ELECTRIC (Canada) Ltd., BRAMPTON, ONTARIO (0) 


nn § / , Mati a 
H Ou ** 
Ont Mat TES 
~ National A ( / 
New ¥ M P 
Weste / R 
San Ant M ) 
APRIT 
1) nl / if 
wthwest d 1) \ 
Oo} thot NACI 
a f Ob 
Study Ce N \ 
in Sock Luby / ‘ 
Apr. 44 
Hot W \ 
Na i / ‘ i 
American Insite of Electrical 
1 Conf 1 ¢ 
4 MAN | 
Lique / ( 
11 ( 1 H 
| 
(merican Weld Socis th W a it 
Show, M ‘ Bull 
liner n Pet am ite, 
Purdue | ersity, Laf Ind, M j ; 
2 \ M 
ay 
! e-Had H \ ( 
4 = 
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LINCOLN the SELF-PROPELLED 
ao AUTO SCRUBBER FOR 
Automatic FLOOR CARE! 


No other method of Cleaning floors « i match the 


result ind economy vou get with a Lincoln Auto 
Scrubber! Doe » jobs far faster and better than the 
crew of mop-and-pail men it replaces \utomatically 
spreads solution, scrubs, rinse i up and drie 

Make floor initary ne for any floor 
ize. Designed with years ahene A// quality 
in construction and performance! Those who knou 
the difference buy Lincoln! Write for free demon 


tration and floor care tips by our expert 


Perlormance Proved For Buying Facts Write —._-_» 


Maintenance Machines Lincoin-Schlueter Floor Machinery ‘A M I: R ICA N 


World Wide 


Sales and Service ubsidiary 


IMPROVE PERFORMANCE “ EFFICIENT FILTER OPERATION 
CIF OISTILLATION COLUMNS WITH Switth 


AUTOMATIL te AN TH RAFILT 


de Mark Reg U.S. Pat Of 


TRIBUTORS 


“the modern filter medium” 


USED BY MANY LEADING 
OIL COMPANIES FOR: 
AUTOMATIC 


REFLUX HEAD Filtration of Water for Repressure Pumping. 
< Filtration of Sanitary and Cooling Water Supplies. 
Pot. Pending Filtration of Spent Doctor and Process Wash Waters. 
Boiler Feed Water Supplies. 
Removal of Oily Condensates. 
COLUMN REDISTRIBUTOR Prevention of Pollution by Refinery Wastes 

Pat. No. 2,639,130 ANTHRAFPILT con be used in any filter requirir g a filter media 
Explosion-proof, electrically Distributes liquid evenly over Get the b fit of hiaher 
operated tor high vacuum, the pecking and minimizes e © benent oF higher rates, longer runs and lower backwas 
pressure and temperature, and channeling. Improvements of requirements, along with a better qual ty of filter effluent 
for corrosive and hezardous from 25% to 100% in plate 
service. Eliminate reflux con efficiency are usually possible ANTHRAFILT, being esser tially a pure carbon, is not affected 
trol problems with its simple, Especially suitable tor vacuum 
accurate and dependable op distillotion. Readily instatled 
eration im existing installations 


by acid or alkaline solutions 


Additional tntormatior Recommendat 
Reflus Heads and Redistributors are available in most metals and 
standard diameters from % For further information write for 


Bulletin No 55-1 


and Quotations Furnished on Request By 


PALMER FILTER EQUIPMENT CO. 
DISTILLATION ote moan " P. O. Box 1696—822 E. 8th St., Erie, Pa. 


ENGINEERING COMPANY Re Representing ANTHRACITE EQUIPMENT CORP. 


Anthracite Institute Bldg., Wilkes-Barre, Pa. 


(lo obtain more data on advertised products see page 122) Perro. 
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Available electric or gasoline 

vapor proof, water proof 
~ 

68 Clair St loledo 3, Ohio 
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Standard Oil Compar Ina Pa 
H. Gidder x 10 41 py 
ndexed Hustra 1, > Ap] et ¢ 
ft W is N 
York N. ¥ 
Once an important part of John D 


Rocket 
a tully 


company 


ller’s mighty oi empire, now 
integrated 
Oil Co. (Ind.) 


second largest oil 


ince ndent ind 
Standard 
had risen to be the 


company and the fourth largest indus 
trial enterprise in the U.S. by 1951 
Starting with the formation of the 
Standard Oil Co. (Ind.) in 1889 when 
Rockefeller started “hazardous pu 
chases ot worthles high-sulfur 
crude from the Lima, Ohio, area, Dr 


Giddens has traced the company’s his 
tory with full access to company rec 
ords and no restrictions on what to 
Vrite 

Io assure objective and impartial 
vriting of the book, Standard Oil Co 
(Ind.) made a research grant to Alle 
gheny College, and promised to co 
operate to the fullest extent 

The modern history of the 
1911 when the Supreme 


Court dissolved the Standard Oil Co 


COMpPany 
start in 


(N.J.), releasing 33 new, free, and 
separate Companies Ihe newly inde 
pe ndent Standard Co (Ind.) 


found itself with three large 


ind an extensive 


refineries 
marketing organiza 
tion, but no crude 


upply or pipeline 


tem. It was content to operate as a 


refiner and marketer until 1917 when 


it began to pur hase proven crude oil 
properti 
Then 


ompan 


Starting around 1920, the 


made 


veral other iCqul 


thons vhich not only increased ts 
crude reserves, but marked the start 
of an extensive pipeline system, which 
today handles more trath than n\ 
other pipeline system ino the world 
In addition the company met its long 


ranve objective of crude ol produ 
tion equal to at least SO of thet 
refinery runs 


In 1932 subsidiary 
Oil and Gas Co.) bee 
first prog 


(Stanolind 
in the Company s 
ram active 
wildcatting 


exploration 
ind development to suf 


plement holdings in) proven crud 


Important technical pioneering ef 


fort included the first commercial 


ile use of Frasch’s copper oxick 
process to remove sulfur trom crude 
providing a market for usel 
high-suftur, Ohto-Indiana crud ind 
the development of the Burton thermal 


doubling the 
of gasoline ivallable from crude 

In all, Standard Oil ¢ 
Indiana) by Dr 
count of the 


cracking proce amount 
OMipany 
Caddens is an ac 
compan yrowth 
vl operation policn ind prac 
tices ill pha of its busine 

Ihe author, Paul H. CGrdden 


vell known for his oil industry books 


previous ones including “The Birth of 
the Oil Industs Ihe Beginning ot 
the Petroleum Indust: ind The 
Early Da Oil Though heading 
the History and Political Science Dept 


at Allegheny Colleg during the vrit 
ing of his latest book, Dr. Gidden 
Hamline Universit 


now resident of 
Minn 


Recent Books 
Briefly Noted 
How to Organize and Operate Photographic 


Service Departments, 
. n an py table f onte 


t ed 


Iwo 


i practi il 


ipproach to 


general problems industrial pho 


tov! iphy turting i photograph 


ervice ck partment and operating one 


efficiently after it is established 


the Automatic Factory—A Critical Fxami- 
nation, | t S. A. june, J. D. Bard 
L. H. Lue S. Polaner, O. Sagedahl 
H. A. Sklenas 1 B. K. Yenk x 


PETROLEUM Proct 


Iministration resulting from 


thew travel ind invest itions during 


rion 


month 


bield Evaluation of Houdry Catalytic Ex 


haust Converters, June youth 
A Ke } 


Institute, San Anton 


\ Pollut I pr 
\ 
discuss ficld tests of the Hou 
dry catalyti onvert for the redu 
tion of hydrocarbon emissions from 


iutomobile mutter 


Hawley's Technical Speller, 
G G H i A 


try ph sics, engineering, electronics 


biology nad other fields of 
CICNCE inal hnolo nving ther 
correct’ spelling and lable separa 
tron 

Qualitative Analysis and Scientific 


Organk 


S4 | Comp 0) 

ime practt il cheme ot 
organ nial based on scientific 
method ithy mere laboratory 


used b the 
over 3O vear vith all types of chem 


istry students 


technidgu i iuthor tor 


lotroduction to Electronic Analogue Com 
puters ( A. A. Wa 
illustrated, sitfl 
MeCiraw- Book Co 
! W 1 St New rk 
N. 


in informed, detailed up to-chate 
report on the present 
| 


status of ana 


pro 


fessional ce phon of analogue dif 
ferential analyze ind ther compo 
nent discussin both theory and 
lesign 


Introduction to the Study of Chemical Re 


action in’ Flow Systems 
Penne nilex tif! 

\ York 1, N. 
n introduction to the study of 
chemical 1 lon in moving ideal 
th a summa of the 
pin ! | hemucal kine 
nad ba for formulation 
ot tlo yblen itt hemeal re 


Combustion Researches and Reviews, 14 


it the 6th and 


ontains pap printed in both 
benelist nd issinyg prob 
len na theo tabilization 
ind spr formation and combuston 


(Consulting Services 


per 
| item ot a 
to members of 
th \ of ¢ Chem 
( | nes In 


mempder 


Standard of Indi f 1889 
tandard of indicna—from to 
ab 
| 
i Cte) i 
4 rad ¢ Panel Meetings 
Scheveningen, The 
j ‘ ¢ an 
ask 
; x 
4 
Kodak Co Editorial Service Bureau 
Rochester 4, N. Y 0 
KR py is loth er 4 He hold 2 
trated loth over 51.50 Ihe Instru Cor | Park \ve Ne York 
Pul rch | p N. ¥ na th ind gives 
joint report by even ndi ontain ove S000 fifficult the Jat id affiliations of 
dates for the deyvres ol Master of techr il word elected trom t? ity ‘ 


IF IT’S IN THE REFINERY 


and subject to internal corrosion, 
hydrogen blistering, scaling or fouling 


TECTS 


absorbers 

alkylation plants 
alkanolamine sweeteners 
cat cracker fractionators 
coking systems 

crude stills 

debutanizers 
depentanizers 
depropanizers 
desulfurization systems 
dewaxing systems 

gas recovery systems 
platformers 

reformers 


stabilizers 


vacuum towers 


Just ask the Kontol service engineer in your area, or write or call 


TRETOLITE 


COMPAN ¥ 


A DIVISION OF PETROLITE CORPORATION 


369 Marshall Avenue, Saint Louis 19, Missouri - 


5515 Telegraph Road, Los Angeles 22, Calitornia 


Petrolite Limited, 120 Moorgate, London EC2, England 
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Information Offered in the Advertisements 


Do you need detailed informa INSULATION, for piping, snaps on, bro Rerractrory LInincs, hydraulic, tor 
tion on a specific subject’? Check chure and sample, Gustin-Bacon trowel or gun, brochure RC-28A 
throuvh this easy-to-use index of Miyv. Co. See adv P 44 Johns-Manville ¢ orp See advt P 
literature and data being oflered 144 
im this advertisement Pipe, saran swaged into steel 


N ) cs ) 
information, Saran Lined Pipe Co STAINLESS STEEL, for refiner 00k 


See adv't. p. 13! bet; U. S. Steel Corp. See acvt. p 
CHemicars, for lube oil addi 
tive hooklet Westvaco Mineral Metat Dractivator. to control cop STEAM TRAPS new bulletin 10-55 


Products. See adv't. p ) per compounds in gasoline, booklet W. H. Nicholson & Co. See adv't. p 
DuPont Co. See adv't. p. 1O6B 147 
Bono for atomic energy 
plications, booklet rion Co Mist EiimMinarors, wire mesh, bull STEEL FABRICATION, process equip 
wee advt P it tin 203: Schuvler Mig. ¢ orp See ment, general catalog Flint Steel 
, Corp. See advt. p. 132 
CATALYS! many typ in seven idv't. p. | 
forms, booklet, Harshaw Chemical M ' SYNTHETIC AMMONIA, plant designs 
Co. See adv't. p. 100 ixeRs, and mechanical seals, & Cata hooklet: M. W. Kellogg Co. Se b 
logs and bulletins: Mixing Equip ‘ 
adv t 153 
CHLORINATION SYSTEM to control ment Co. See advt. p. 4 
Jime. booklet RA-2061-C: Wallace TEMPERATURE INDICATORS, and rec 
& Tiernan. In See adv't Pp 138 MIXING, bi jet eductor: condensed orders, new catalog, Electric Auto 
bulletin J-1; Schutte & Koerting Co Lite Co. See advt. p. 134 
COMPRESSOR centrifugal, and axial See adv't. p. 24 
flow, booklet; Carrier Corp. See THERMOCOUPLES, Ceramic insulates 


metal clad. bulletin 31-300-1, Ther 


advt. p. 4 More ECONOMIC OCTANES, a 5O page 
mo Electric Co Inc. See advt 


economic analysis; Ethyl Corp. See 


Lowers, technical brochures adv't. pp. 4-5 p. 
Ihe Marley ¢ See adv't On 
ud P TOWER Pac KING booklet, S. Stom 
Morok Starters, for hazardous loca ( 
De-Waxer sad de-ollers eotery ware Co. See adv't. p. 40 
tions, booklet 106 Electric Con 
drum vacuum filters, test data, Gos troller & Mfg. Co. See adv't p. 146 fuse CLEANING and expanding tools 
lin-Birmingham Mtg. Co. See adv't literature; Airetool Mfg. Co. See 
» 1434 
I OXYGEN ANALYZER, Continuous meus adv't. p. 95 
‘me ati . ( / () 
Distut ation BouremMenr, bulletin nt atin 4-26, A heat exchanger and con 
sO 
Distillation Ener Co See ce advi. p denser, booklet and catalog; Wolve 
adv't. p. 116 rine Tube. See adv't. pp. 36A-36B 
PACKING, metallic, for hot oil charge 
Deying AGENTS, dessicants, informa pumps catalog Crane Packing Co TURBINES Steam horizontal new 
tion, Minerals & Chemicals Corp See adv't. p. 136 models described in catalog 500 
See adv't. p. 24 Dean Hill Pump Co. See advt. p 
PAINT SrRipPer, special report B-2415 
hitters, for water, information on re and handbook F-7893; Oakite Prod 


UNIONS. for various pressures and 
quest, Anthracite Equipment Corp ucts, Inc. See adv't. p. 140 I 


temperatures, Catalog 11; C atawitssa 
See advt 116 


alve tings Co. See advt. p 
POTENTIOMETER TRANSMITTER, elec Valve & Fit s 


MAINTENANCE equipment tronic-pneumatic, catalog 98262 
scrubber fuctbook: American Floor Taylor Instrument Co. See adv't pp Vacuum CLEANER explosion prool 
Surfacing Machine Co. See adv't. p 82-83 information; Doyle Vacuum Clean 
116 er Co. See adv't. p. 140 
Pressure Gaces, solid tront, pneu 
PuURPURAL, for solvent extraction, bul matic transmission systems, file 20B VALVES, and pressure gages heated or 
letin 203-A;> Quaker Oats Co. See Norden Ketay Corp. See adv't. p cooled. for cold or hot liquids, data 
udvt units 237 & 252 Jerguson Crave & 
Valve Co. See advt 110 
Hrat ENctosures, booklet describes Pumes, stuffingboxless, tor high suc 
9] VALVES drop forged steel catalog 
construction methods: M. H. De tion pressures bulletin 10 Bing 
’ > 23 supplement No. 1: Henry Vogt Ma 
trick Co. See adv't. p. 129 ham Pump Co. See adv't. p. 44 
chine Co. See adv 
Hor Piatres, tor laboratory use, bul RerrRactTories, color movie describes VESSEL LININGS, many types, catalog 
letin LOOL-A; Lindberg Engineering the refractories industry, General Begilow-Liptak Corp. See adv't. p 
Co. See adv't. p. 142 Refractories Co. See adv't. p. 121 1S] 
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A 


Phe pu of t onductor Watch tr // industry, for everything that's mad 


i d i r of tl Naval or moved requir them. To provide them in 
Ob k on your night the infinite variety that industry demand 
dt 1 | the 60 le current of Ci ral Refractor mploys advanced 
OM their cientific research, draws on the world for 
to materials, and produces plant trate 
brick controlling the Games cally located to rve industry with a com 
Tricity ind commu 
lhe Indust Behind Industt 
GENERAL REFRACTORIES COMPANY 
Refractor if tn mdustry ehind indu p 


SEND FOR THE MOTION PICTURE: THE GREFCO STORY 


It is a beautiful 16 mm. motion picture in full 


color which relates the fascinating and little un 


A derstood story about the refractories industry 
THE 
jh i ‘ds the industry hehind industry. Viewing time 1s 26 


GREFCO 


minutes. If you would like to show it to executive, 
emy loyee ocial, church or other groups, a re 
quest on your letter head ts all that is necessary 


Address General Kefractories, Philadelphia 2 


time . . . measured by BRICK 
| 
4 
| 
“ 
STORY 
‘ 2 


FOR INFOR- 
MATION ON 
ANY PRODUCT 
OR SERVICE 
IN THIS 

ISSUE SEE 
INSTRUCTIONS 
BELOW 


Each advertiser listed 
in this index has been 
assigned a code letter 
for use by the reader 
in securing additional 
information about ad- 
vertised products, or 
services which interest 
him. This code letter 
appears in paranthe- 
ses following the ad- 
vertiser'’s name. 


Circle the code letter 
on the "Advertised 
Product Inquiry” card 
(on the page opposite) 
which corresponds to 
that assigned the ad- 
vertiser about whose 
product you want fur- 
ther information. 


Fill in your name, title, 
company and mailing 
address and mail the 
card... no postage is 
required. 


The Petroleum Proc- 
essing Reader Service 
Department will give 
your inquiries prompt 
and efficient handling. 
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& Dye Corp -7) ¢ 
Bir ham Mfg. Co. We Mineral | «C-2) 
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( (F-7) CLASSIFIED ADVERTISING 
Hloudry P Cor ¥. J. Eberle, Ass't Maer 
Engineering Corp. (D-4) EMPLOYMENT 
OPPORTUNIETES 
LOQUIPMENI 
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| Use these handy Reader Service Cards for 
| 

| A—More details on What's New items 

B —Information on Advertised Products 

; C—Special reports, articles and Data Sheets 

| D—New or renewal subscription orders 

| 


A Are You Up-to-Date on 
What's New? 


vet the latest details on the newest in 


Equipment and materials 
Services 


Helpful literature 


Read the reviews in the What's New section on the 
following pages, pick out the items that interest you 
then circle the corresponding number in Area “A"’ 
on the Reader Service Card. 


B More on Advertised 
Products 


do you want to know more about products or 
rvices advertised in this issue of PETROLEUM PRO 
CESSING, or get copies of the literature offered in the 
ds? Refer to the Advertisers’ Index on the pre 
eding page for key numbers to circle in Arca “B"’ 
on the Reader Service Card. 


C Special Reprints Available 


do you need reprints of PETROLEUM PROCESSING 
or Data Sheets? If so, se 
sheet for order numbers and 


pecial reports, articles 
the other side of this 
prices, then use Area ‘*C’’ on the Reader Service 


Card to order them. We'll bill you later 


D Are You a ‘Pass-on” 
Reader? 


get your own personal copy of PETROLEUM Pro 
SSING promptly every month at low rates. Just check 
yur choice in Area ‘‘D’’ on the Reader Service 
Card—we'll send your bill later, after you start getting 


your ypies 


READER SERVICE CARD 
A—WHAT’S NEW ITEMS proper number 


4) 42 43 44 45 46 47 468 OST SS OSD 
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B—ADVERTISED PRODUCTS sec index on tocing poge 
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C—REPRINTS AVAILABLE See listing on neat page 


D—NEW OR RENEWAL SUBSCRIPTION 


1 year—$2.00 | | 
2 years—$3.00 | 3 years—$4.00 | | 


New | | 
Renewal | | 


Name (please print) 
Position 
Company 


Business Address 


City lone State 
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NEW YORK 36, N.Y. 


4cPOSTAGE BE PAIO BY 
330 WEST 42nd STREET 


Ne Postoge Necessory f Molled in the Un ted Stotes 
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READER SERVICE CARD 
A—WHAT'S NEW ITEMS proper number 


B—ADVERTISED PRODUCTS 


A? 62 (2 02 £2 F2 G2 W2 M2 M2 O2 P2 Q2 82 
AS 65 (CS OF ES FS GS WS JS HS LS MS MS OF PS QS SS 


C—REPRINTS AVAILABLE seo tisting 
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See Index two pages back 
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D—NEW OR RENEWAL SUBSCRIPTION 


New | | 
Renewal | | 


1 year—$2.00 | | 
2 years—$3.00 | | 


Nome (please print! 


Position 


Company 


Business Address 


ty lone 


3 years—$4.00 [| 


State 


Use these handy Reader Service Cards for 


A —More details on What's New items 


C—Special reports, articles and Data Sheets 


| 
| 
| 
| 
| B—Information on Advertised Products 
| 
| 
| 
| D —New or renewal subscription orders 
| 


PETROLEUM PROCESSING 
Reprints 


Need more copies of the following reprints? If so 
check the numbers of items wanted and circle them 
on Area **C’’ of the Reader Service Card. We’! fill 
your order right away, and send your bill later. 


* Vaporization Equilibrium Constant and Activity 
Coefficient Charts—for conditions up to system criti 
cal point. 48 pages—$1.50: Circle R81 on Card. 


* Refinery Instruments, What Makes Them Tick? 
covering flow, level and temperature measurement, 
controlers, control valves and pneumatic transmission 
40 pages—$1.00; Circle R2 on Card. 


* Catalytic Reforming Survey—with trends, theory 
and processes for catalytic reforming and aromatics 
recovery. 48 pages—$0.75: Circle R3 on Card. 


* Clip-n- File Process Data Sheets—with flow dia 
grams, process description, conditions and economics 
3} page fold-out sheets—$0.20 each 

PDS No. 1, Ethylene Oxide Circle R4 on Card 

PDS No. 2, Butadiene: Butenes Circle R5 on Card 
PDS No. 3, L’Azote Ammonia Circle R6 on Card 


Clip-n- File Engineering Data Sheet. 2 pages 
$0.20. 


1 DS No. 1, Pressure Fundamentals 
Card 


Circle R7 on 


Prices for quantity orders furnished on request. 
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WHAT'S NEW... 


Intelligence Center 


Coordinates All Process Data 


\ n ited unit, Taylor Instru 
( ISL. ¢ | ter i 
Hlection nstrument com 
| nt 1} om tl om 
ol pan na niral ni 
nit 
Iwo b fun ns ot] on 
ol obtaumed th 
innin lo i | 
to LOO Proce variable in be moni 
tored ontinuousl th 
rded | odically in printed torm 
on an llomatl Ly px rite An off 
normal conditions siznal tl ISL op 
rator (both audibl ind visuall ind 
the il print | ord th 
itil tf | 
) i! 
Point t tt one 
nt \ ht 
point bei is il 
mation | 
can llered pluggin 
thy k 
On ial feat th lit 
| ina 
n } I 
It ay 
} i tI 
| 
Lot the 
| ot } 
PETROL 1 Proc bebruar 


trouble can be made liter during no 
mal operation 
Data mi by received from th 
proce unit by pneumat or el 
transmission. It 4 onverted to 
elect il impulse lor isc in loveiny 
divitizing juipment. The 
able n vith tundard 
lectronic data handlin tem using 
punched ia lape of other mean 
faylor lostrument 
Companies, 95 Ames Street, Roche 


ter |. N. ¥ 


ol record keeping 


Grounding Device 


is approved by UL nderwriter’s Lab- 
oratories for use in hazardous lo 


thon 


oll tal cl tricits wccumulated 


dur 


nd unloading operations 


of tank « ind trucks. Essentially 

balanced bridge ircuilt, the device 
op on vol \ 
miniature-tyy elect tube the 
pows 

\ of ound produ iminut 
radio nal, makin con 
I 1 that 1 ul d to | ht a pilot 
lamp tart pump ot ictuate other 
electrical rout Ihe Indicator 1 
housed in mall, explosion-proot 


cast aluminum ist ittuched 


feet of hea duty 


larg lip \ 
juipmient etractiny 
protection. Gilbert & 
Mify. Co., West Springticld, Ma 


Circle No. 2 on Reply Car 


Oil-Resistant Gloves 


are coated with vinyl resins that 


ima 


option il 


fo 


Barker 


t oul cid ina 
hi 
Ihe «ct | nd fl ‘ 
Ih orb 
line. } 
1s] pet 
nul 
ky 
Al! 
oat 
Plasticote Glove Co., In () 
Ml r W 
Cu Keply ¢ 


we 
PrE RR 0 
| 
‘ 
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Business Address 


What's New! 


Magretic Tester 


Inspects In Hazardous Areas 


No electrical 
use this kit for 
tiwue crack nh operating equipment 
Heretofore this 


not be used any place where electrical 


power 1s needed to 


finding surface or fa 


type equipment could 


icing might cause an explosion 

Ihis Magnatlux YM-5 Yoke kit 
develops a pull of over 40 pounds on 
that 


mhavnet mn i new 


urface, using Alnico permanent 
magnetic circuit 
Inspection of critical parts ts made by 


praying the magnets particles over 


Circk 


the part and then using the magnetic 
Ihe voke hinged and 


the anvle-cut lps rotate so that good 


yoke leys are 


magnetic contact can be made on 


ilmost any shape part 


Ihe total kit weighs 22 pounds 
complete with a metal case. It includes 
a“ spray gun, two powder bulbs, wet 
bath and dry powder magnetic par 
ticle materials——as well as the 
yoke itself. Magnaflux Corp., 7300 
West Lawrence Ave., Chicago 31, II 


No 4 on Re ply ( ard 


Fire Fighting Nozzles 


create atomized fog trom nozzle 
tips of patented design 


Ihese new Bete nozzles produce 
laminar flow at the point of impinge 
ment, generating a clear, laminar 
sheet. This sheet breaks up into ex 
126 


tremely tine droplets as the two op 
posing streams tssue from the nozzles 
This action, the manufacturer reports 


results uniform droplets of the 
highest possible atomization 


Since there are no internal parts to 


wear or clog, maintenance 1s claimed 
to be low Ihe “OJ. Series” nozzles 
are available in four standard sizes 


ranging in flow rate from 3 to 30 gpm 


Pipe connections are *% i, |, and 
| in; overall dimensions are 6, 9, 
12, and Standard nozzles are 
made of bronze or aluminum, with 
special orders available in stainless 
steel, teflon and other materials. Bete 
Fog Nozzles, Inc., 309 Wells St 
Greentield, Mass 


Circle No. § on Reply Card 


PETROLEUM 


Ultrasonic Cleaning 


of metals is accomplished with 


hermetically sealed transducer 


For metal cleaning applications 


such as removing soldering flux, car 


bon smut, buffing compounds or radio 


active contaminants these transduc 
ers operate with generator it 40) ke 
sec. Installed in banks, the transducers 


Ihe 


transducer al 


an radiate areas up to & sq. fl 
modular design of the 
arrangements 
Several 


are shown in the 


lows a wide choice of 
for focusing the sonic energy 
typic al arrangements 
drawing 

radiate an 


Individual transducers 


areca Of 2% x 6 in. Costs, including 
the generating equipment ranges 
trom $23/sq. in. of radiating surface 


down to $14 sq. in. for 
Branson 


Richmond Hill 


multiple in 
Ultrasonic Co., 
Ave.. Stamford 


stallations 

194 

Conn 
Circl 


No. 6 on Reply Card 


Portable Precision Welder 


designed for strain gage attach- 
ment, joins dissimilar metals and parts 
of varying thicknesses 
The Weldmatic Model 
itself, and 
with two interchangeable handpieces 
It will 
of metal-foil-backed strain 


being developed for 


1016 ts com 


plete in comes equipped 


accommodate the entire range 


now 
welding directiy 


to steels super alloys, aluminum and 


other materials 
Welding energy, operating trom any 
115-volt AC 


a wide range. Output ts held constant 


outlet, 1s adjustable over 
by a regulated power supply and per 
mits unifirm welds. Unitek Corp., 275 
N. Halstead Ave Pasadena 3, Calif 
( ire le No 7 on Re ply ( ard 
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City lone State q 
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What's New! 


Metallizing Machine 


features uniform feeding of metal 
wire without fluctuation 
A dynamically 


prov ides a 


balanced air turbine 


po itive powe! control for 


the feeding wire. It is governed by the 
and secondary 
that 


in direct proportion 


amr ted to a primary 


turbines Oo arranged their op 


posing forces are 


change of air volume or 


to any pres 
sure. A self contained gas mixing 
chamber nozzle is claimed to elimi 
nate completely the danger of back- 
fire from the melting chamber. The 
machine weighs 4!2 Ibs. Vandersee 


Corp., Route 22, Union, N. J 


( irch No x on Reply Card 


Outdoor Floodlight 


produces 115,000 candlepower 


vith a SOO watt rating 

lhis n unit concentrates its en 
tire light output in an oval haped 
high-intensity beam that allows mount 


PETROLEUM PROCESSING, 


from the 


constructed of 


ing the light at some distance 
area to be lighted. It ts 
heavy-duty, non-corrosive, cast alumi 


Heavy 


external ribs provide a 


num throughout internal and 
large heat dis 
sipation surtace 

OOO hour 

high 
temperature rubber cushion-seal which 


shock or abuse \ 


cast aluminum hinged cover ring 


Lamp life ts claimed at 


and the lamp ts cradled in a 


protects it from 
with 
heat tempered clear spred or colored 
lenses, seals the lamp trom the weath 
er. A swivel with locking 
fixing the beam permanently 


teeth allows 


For portable use the unit ts supplied 


with a quick-disconnect socket and 


cord, carrying handle, and cast alumi 


Stonco Electric Products 
Monroe Ave... Kenilworth 


num tripod 
Co., 3353 
J 


Circle No. 9 on Reply Card 


Natural Gasoline Purifier 


separates all liquid and mist cn 


trained in 
ind hy 
{ inv a 


butane methane 


propane 
drocarbon gus 
patented 


the first stage 


Iwo-stape pin 


remove the larger 


let of entrained liquid or must 
by impingement against a battle. [he 
iin mist removed the econd 
luge entrifugal action 

Compa in the six-inch 
hown measures 34-1n. long and 1|6-1n 


in diameter. Maintenance 1 


how nee 


there are no moving parts. Entrained 
liguids are drained automatically and 
ontinuously through a drain outlet at 
the base of the pul hier, b i float type 

I he Hi-ck lype purifiers are 
ind «ck n pl ire up to 500 


Febr uary, 1956 


psi. Other sizes and are 


pressures 


ivailable upon special application 
Material of construction is welded 
irbon steel and pre ial alloys. V. D. 
Anderson Co., 1935 West 96th St 
( leveland 
Circle No. 10 on Reply Card 


Power Supply 


for all types of electronic setups 
livhtweight and enc losed in an all 


metal carrying cas 


Ihe Model L1A is a completely 
new power supply with a range of O 
to SOO volt vith no-load to full-load 
regulation of better than 0.25 ol 
volts. Ripple is than | mull 
volt. Separate urrent and voltage 
meters have push-button range switch 
ing for measurement of vet mall 


voltage ind currents. Complete ov 
load protection, plu yrounding of 
either positive or negative de termi 
nals, is provided 

Weighing 18 Ib this power supply 


designed tor of laboratory 


ill ly 


ficld and facto electronic test clup 
Hewlett-Packard Co., Dept. P, 49 
Pave Mill Road, Palo Alto, Calif 


Circle No. 41 on Reply Card 


Polyvinyl! Chloride Pipe 


and fittings by Corning Glass | 


lesiyned for low-cost onveying ol 
Orrost fluids at moderate temper 
itures (under 140 Ff) 


ihis new line of rigid unplasticized 


pipe ivailable in 1O-ft. or cu 
tom-ordered 20-ft. lengths. It n he 
eadil ul swed and threaded with 
ntional pipe tool I he opaque 
pigmented thermopltast pip 
lable wv ly of the en 
terial mad lLunkent mer Co. 
PVC pipe, which weighs only 40 Ib 


~ 
| 

le, 

wl A 

4 

— 
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EVER-TITE 
Standard Adapter 


and Coupler 


What's New! 


for a 100-ft. length of one-inch size 


available from the regular distribu 
tors of Corning Glass Works, Corning 


Your 


Circle No 12 on Reply Card 


EVER-TITE 
-the best quality 
QUICK COUPLINGS 


You save time and 


money when you use 
Ever-Tite ouphlings 
because they speed up 


deliveries, prevent 


le ikape, and save 


year on equipment High Voltage Starter 


Tivhtness is pre 
Ks I has all electrical units immersed 


determined in manu 
in oil, and is designed for Division 


facture by positive 


yasket compression hazardous location 


EVER TITE There are no sliding Desiened with 50, OOO KVA inter 
Adapter and rings—no spring: rupting Capacity, the new starter ha 
Coupler ball bearings, snaps ill parts immersed under a large head 
or lugs to fit. You ot ol. The contactor is the ZHS mag 

just slip the couplet net Ly pe All powel and control 

over the adapter, and leads are brought out of the oil 


clo the handles 
through anti-syphon joints to a self 


vo o vet 
If you want to ge contained conduit connection box. A 


the most in coupling separate iftine 
1 mark is a hallmark level without disconnecting leads ot 
oft depend ibility removing bolts 
in fittings for the Ihe starter ts supplied in combina 
petroleum industry tion style with a self-contained discon 
proved by 18 years nect switch. For those preferring to 


of pre-eminence. Ask 


your distributor now. 


furnish their own means of disconnect 
ing the motor and started circuit from 
EVER-TITE EVER-TITE COUPLING CO. INC the power source it i also available 
Shank Hose 254 West 54th Street without 
Coupling New York 19,N. 


a disconnect switch. The unit 
is of (weather proof) con 
tructhion. The Electric Controller & 
Mig. Co., 4500 Lee Road, Cleveland 
Ohio 

Circle No. 13 on Reply Card 


oer, Flame Arrestor 


and tank vent prevents the spread 
of an external flame into a storage 
Dust Cap tank while venting 


EVER-TITE Dust Protectors Ihe Type 76-16 arrestor vent is a 


128 (lo obtain more data on advertised products see page 122) 


combination vent and cartridge type 
flame arrestor. The bottom part is an 
in-line arrestor; the top is a light 
weight venting device with a modified 
base to fit the flame arrestor. It has a 
floating seal which provides positive 
shut-off under both pressure and vac 
uum. When the arrestor section is re 
moved the vent will continue to oper 
ate 

Pressure and vacuum settings start 
at OZ/sq. In Sizes available are 
trom 4-in. to |2-in. Black, Sivalls & 
Bryson, Inc., 7500 East 12th St.. Kan 
sas City 26, Mo 


Circle No. 14 on Reply Card 


a 


Automatic Valve 


includes an integral positioner in 
the superstructure 
[he superstructure is a new concept 
in the design of diaphragm motor 
actuators. By inverting the topworks 
without interfering with the open 
yoke or releasing compression of the 
stem packing, the valve can be con 
verted to an air-to-close from an au 
to-open type 
Ihe body design provides an extra 
large bowl capacity and insures a high 
flow coefficient without involving ex 
cess body weight. Since all internal 
parts are removable through the valve 
bonnet, there is no need for a blind 
head. Plugs in valves 2-in. and larger 
we of balanced design and can he 
upplied with a special device for tight 
shut-off, at any temperature and pres 
sure condition. The S-3000 valves 
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is 


BIL 


oan 


SEND FOR BOOKLET 
For a complete resume of the de 
velopment of the art of enclosing 
heat, be sure to get your copy of 
HEAT ENCLOSURE METHODS By 
DETRICK, which will be sent on 


request 


PETROLEUM PROCESSING, Februa 


EN ENCLOSURE TEADQU 


H.,. you can draw on the reservoir of more than 40 years of experi j 
ence in designing and engineering in this specialized field. Here you can AY 
put your trust in an organization that has had a life-long poli y of making # 
sure that the installation is o success. Here you will find heat enclosure 
designs engineered to make use of the latest developments of materials 
and methods 
For example —take note of the adaptability of Detrick construction 
to this packaged heater ; 
a The drawing shows the composite wall, including thin refractory 
" surface, backed up with ample insulation all se urely supported 
to withstand the shock of transportatior 4 


(2) Installation of the Thermolayer wall was made in the shop under 


economical working conditions 


(3) This illustration shows how the tile, insulation and a poured layer 


are held in position on s jpporting nits; stud welded to the casing 


4) When completed, the whole unit is loaded onto a flat car for 


transportation to operat ng location 


Detrick is headquarters for information on heat enclosures. Da b 

day we are working on problems presented by every phase of industry 
May we have an opportunity to work with you 


M. H. DETRICK COMPANY 
111 W. Washington Street « Chicago 2, Iilinois 


DETRICK 


HEAT ENCLOSURES 


(lo obtain more data on adver / j | 1/9 


A 


Amazing new stripper 
for removing paint! 


fake a stop watch in one hand and a brush full of Oakite 


Composition No. 57 in the other and see for yourself how this 
amazing new paint stripper goes to work in seconds ... pract- 


ically lifting the paint behind the brush. 


See how Oakite Composition No. 57, paint stripper extraordi- 
nary, clings to vertical and inverted surfaces, eliminating 
costly waste. How easily loosened paint rinses away with 
water pressure spray. 


Oakite Composition No. 57 is tops for removing those tough 
alkaline resistant paints from surfaces that just can’t be dip- 
stripped. Get the full story today by writing for Special Report 
B—2415 andthe Paint Stripping Handbook F-—7893. Both FREE. 
Write Oakite Products, Inc., 44C Rector St., New York 6, N.Y 


Cita, 
'e 


Div 


Cable Addie Ockite 


science * 
y 


Technical Service Representatives in Principal Cities of U. $. and Canada 


What's New! 


have four different spring ranges and 
low hysteresis. Hammel-Dahl Co., 175 
Post Road, Warwick Industrial Park 
Providence 5, R. | 


Circle No. 18 on Reply Card 


Gas and Liquid Analyzer 


supplements distillation analysis 
by selective solution (or sorption) of 
components of a flowing mixture. This 
method requires small samples (3 gas 
c.c.), requires 10 to 40 minutes, and is 
adequate where | to 4° accuracy is 
adequate 
The “Chromacon” apparatus em 
ploys the analytical technique first dis 
closed in 1941 by Dr. A. J. P. Martin 
a Nobel Prize winner. The principle 
employed is the separation of com 
ponents of a gas by their different 
solubility in a liquid solvent or solid 
adsorpent. The selective sorption takes 
place in a column having up to 2000 
plates. Used with Podbielniak’s Ther 
mocon distillation apparatus, it 1s pos 
sible to make a simultaneous analysis 
of all low boiling hydrocarbons mix- 
tures, including cracked C-4 and other 
fractions. Podbielniak, Inc., 341 East 
Ohio St., Chicago 11, Il 


Circle No. 16 on Reply Card 


Plastic Coating Process 


for metal parts uses no flux, and 
allows different thicknesses of cor- 
rosion-resistant plastics to be attached 
to bare metal 
The “Whirlclad” process is carried 
out by dipping a pre-heated article in 
to a fluidized bed of finely-divided 
oating material, such as nylon or 
polyethylene. The fluidized bed is 
achieved by ascending currents of ar 
of gas or air. 


By this imported process (from 
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Powell Corrosion Resistant chemical and proce 
the acid test. For gned iny new t 

with the very material Valve The variety 
ve alloy which they 
control 1s one of the ich anextent that t 
certain that Powell rosie Re tant \ 
Valves will give depend almost every knowr 
er is the final step of Ci t ig 

ll Valve thjected to none 
ibout our COMPI 

rapid expanding PERFORMANCE 


BRONZE RON STEFE AND C 


ndustries, Powell has de 


pes of Corrosion Resistant 
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oly] ind special 
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i Pow ( 
of 
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The Wm. Powell Company, Cincinnati 22, Onio... 110th YEAR 
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What's New! 


Germany) metal glass or ceramics 

in be prote tively coated with many 
low-melting materials which can im- 
part their corrosion resistance to the 


treated object. Polymer Processes, Inc., 
Ri Pa 


iding 


Circlh No 17 or Ri Card 


HOW TO FEEL YOUNG AT A 


FLINT STEEL CORPORATION its a 40-year old 


firm, but we're still youthful in our outlook and 


ability to get things done. We retain our youth 


Spark-Proof Bung Wrench 


by keeping up with all the latest developments in fits fifteen different kinds of plugs 


: : and vent caps used on steel drums and 

steel plate fabricating with modern equipment. And, 

we ve been fabricating specialized TULSA TYPE [his patented drum wrench elimi 

nates the use of hammer-and-chisel in 

equipment for the petroleum and petrochemica! hazardous areas in turning unusual 


plug shapes. It has a head of machined 


industries for 30 years. This combination of long steel, with both insert and socket type 


| | hi kk grips. A tubular steel handle with a 

xperience ; ode ‘ 

experience and modern machines goes to work tor knurled end gives a secure grip. The 

you whenever you call on FLINT entire tool is cadmium plated to pre- 
; vent sparking if struck against other 


STEEL. We earnestly invite you to 


metal. It weighs 2'4 Ib. and is priced 
at $9.95. Puget Sound Tools, 515 2nd 
Ave. West, Seattle 99, Wash 


discuss your plate fabricating problems 


with us at any ume. Circle No. 18 on Reply Card 


Write for our General Catalog 


FLINT STEEL CORPORATION 
TULSA, OKLAHOMA 


You'll Want a REPRINT for your own files of Refrigerant Condenser 
"It's Time to Take a New Look at of new design has removable 
CATALYTIC REFORMING" panels for accessibility and hipment 
the special 48-page report from the August 1955 issue of Ammonia (or freon) refrigerant Is 
condensed in two parallel mounted 
Petroleum Processing ; 
coils, enclosing a central plenum un 
Single copies—$0.75, postpaid der the fan section. Air enters from 
ihove the water spray ind must 
Send orders to: There's a new, easy way to order change direction betor xiting through 
Reader's Service Dept single copies of this reprint. Circle the propeller fans. This eliminates any 
Petroleum Prox essing OR number “R3" in Area "Cc" of the entrain d Water | he onl Nuter con 
330 Wi st 42nd Street Reader's Service Card in this issue sumed is that ev ipo ited 
New York 36, N.Y, —pages 127-128. Ihe hot gas 1s ib-cooled before 
condensation by first passing through 
precooling coils mounted beside the 
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Designed, engineered and built by Struthers Wells... 
SPECIAL PROCESSING EQUIPMENT 


meets all code specifications and your exact requirements 


These shop and installation photos illustrate specially designed 
and engineered dryers for drying electrical cable under vacuum, 
with steam heat. Each is &' in diameter x 6'6"' high 

Struthers Wells with unexcelled experience, research, engi 
neering and modern equipped plants are constantly producing 
standard or specialized equipment such as that illustrated 
for the process industries 

Call or write our nearest sales office or direct to our plant 
for prompt attention and dependable handling of your process 
STRUTHERS WELLS PRODUCTS equipment requirements 
BOILER DIVISION 


fs ERS for Powe e High and 


w Pre 


CHEMICAL PROCESSING DIVISION 
Evag sors Heat Exchange Mising 
per bor i essing 


Vessels nthe nverte 


FORGE DIVISION 
kshofts Pressure Vesse 
MACHINERY DIVISION 

TITUSVILLE, PA. 

PLANTS AT TITUSVILLE, PA. AND WARREN, PA 
Offices in Principal Cities i 
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STRUTHERS WELLS Corporation 


READING 


Auto-Lite Temperature Indicators are 
ideal for use in processing and stor 
age rooms, and for installation on 
equipment where temperature indica 
tion is desirable 


Model f.1 (illustrated) is available with maximum visibility dial; 


choice of temperature ranges from minus 60°F to plus 750°F; 
flexible tubing for remote reading or rigid stem for direct mountin 
Adjustable electrical alarm contacts slightly higher. Priced from $2 
Send for new catalog describing Auto-Lite Temperature Indicators 
and Recorders 
THE ELECTRIC AUTO-LITE COMPANY 
INSTRUMENT AND GAUGE DIVISION 


TOLEDO 1, OHIO 
WEW YORK * CHICAGO + SARNIA, ONTARIO 


A Book You Should Have 
on Mechanical Sealing... 


A complete reference catalog on 
Dura Seal—the engineered mechan- 
ical seal that rotates with the shaft. 
Amply illustrated specific appli- 
cations installation data. A fact 
book of real value to designers, oper- 


WRITE FOR DURA SEAL CATALOG NO. 455 PP 


DURAMETALLIC CORPORATION 
KALAMAZOO, MICHIGAN 


(To obtain more data on advertised products see page 122) 


What's New! 


fan section. A dry air stream crosses 
this coil and removes any super-heat 
Oil vapor present is liquified and re- 
moved by a separator in the gas line, 
ahead of the condensing coils 

Sizes are available in four ratings 
(for ammonia): 90, 120, 180, and 240 
tons. [he dimensions of the largest 
size are approximately 13 ft. long, 16 
ft. wide, and 10'2 ft. high. Niagara 
Blower Co., 405 Lexington Ave., New 
York 17, N. Y 

Circle No. 19 on Reply Card 


Overload Protector 


. safeguards machinery from jam- 
ming and overloading. This particular 
model is designed for take-off drives 

A self-contained unit, the Tork-O 
Stat releases itself when an overload 
or jam occurs, resetting itself when 
the overloading condition is corrected 
Ihree spring steel fingers, attached 
to the driving shaft, are engaged in 
depressions of a hardened steel back 
plate. When the units rating ts ex- 
ceeded, the fingers ride up and rotate 
over the back plate ridges. This slip- 
ping action continues until the over- 
load has been corrected. The fingers 
automatically reset and positive drive 
resumes 

“S” is for use with belts, 
chains, gears or coupling drives. Mod- 
els are available in 10-15-20-30-40- 
and 60 in.Jbs. torque ratings. A variety 
of bore sizes can be supplied. List 
prices start at $9.95. Machine Ac- 
cessories, 6 East Franklin Ave., Min- 
neapolis 4, Minn 

Circle No. 20 on Reply Card 


Plastic Pipe Fittings 


are chemically inert to a wide 
variety of corrosives. They are made 
of “Fluoroflex-T,” a fluorcarbon resin 
rhese fittings are recommended for 
applications involving acids and caus 
tics, steam, jet fuels, and gases and 
vapors under extreme conditions of 
temperature. The pipe elbow is avail- 
able in 45° and 90° short radius types 
The molded bellows come in 1-, 1'2- 
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You can see why 
Saran Lined Pipe 
cults Corrosion Costs 


take the 


It's made of corrosion-resistant saran swaged into rigid 
non-bursting steel . . . liquid never touches metal in these installations Saran Lined Pipe 


rdetie Ave 


Michi 


Here 


you can depend on DOW PLASTICS 


Pr TROLELM Proc ESSING February (lo obtain more data on advertised produc fs 


ng 
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ae 
ati 
ynpony | 
nve | 
Ferndale / gon 
| | | 6P475 
. our best to conve woud the field with available pipe fitter Dept. $P475F 
alkali ind other corrosive liquid tools, [ts rigidity means few supporting Please send me informotion on saran lined pipe, volves l a 
! ond 
iran) lined valve tr ture ire needed | 
modert piping orrosion resist | 
int fort nu eakp pornt Saran lined pipe has an outetandin 
i ivatlable for w hit pre ire | ecord of trouble-free perlormance a | 
to test kitting nd ive re also thy hemica petroleur sete | | 
ivatlable teel for working pre re paper metal f hing and food | 
ndustrye { the Add | j 
Installation cost sre low with iran formation send in the oupon at the | 
lined pape fitting and valve Saran POW CHEMICAL COMPA 
lined pipe can be cut and threaded in Midland, Michigan | ie 
saran Lined Pipe Manufactured hy 
The Dow Che ul pany, Midland Vichivan 
Dow 
see page | 22) 13: 
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and Sure Packing 


HOT OIL CHARGE PUMPS 


..ends packing blowouts and 


STYLE 101-AL (Aluminum) 


Available in spirals and die-formed 
rings to specific stuffing box sizes. 


Made of continuous thin ribbons 
of soft aluminum foil, spirally 
wrapped, crinkled and folded 
about a small core of pure dry 
asbestos roving, and squared to 
desired size. 


ADVANTAGES ... Minimum wear 
on shaft sleeves . . . Easy adjust- 
ment by gland tokeup .. . Opera- 
tion at highest temperatures . . . 
Easy cutting of rings from stock 
spirals. 


SERVICE . . . High Temperature 
centrifugal hot oil charge pumps 
. hot oil valves . . . Diphenyl 
volves .. . still necks. 


High Temperature 


METALLIC PACKING 


“John Crane’ High Temperature Metallic Packings have been devel- 
oped, as a result of years of extensive research, to withstand tempera- 
tures as high as 750°F.—discharge pressures of over 800 lbs. —speeds 
of 4600 rpm or more. 

These “John Crane’ Packings have been in continuous use on 
heavy and light hot oil charge pumps for years without maintenance 

or attention. One user reports ... ‘seven years of continuous service 
and still as dependable as the day it was installed.” 

For a truly dependable packing for hot oil charge pumps, specify 
“John Crane” Style 101-AL. For the right combina- 
tion of “John Crane’’ Packings to meet your specific 
needs, consult with experienced Crane Packing Com- 
Ue pany field engineers 

Send for catalog giving detailed information on 
} “John Crane” complete line of packings for all serv- 
wees. Crane Packing Co., 6432 Oakton St., Morton 
Grove, IIL, (Chicago Suburb) 
Packing Co., Ltd., Hamilton, Ont 


CRANE PACKING COMPANY 
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In Canada: Crane 


What's New! 


?-. and 3-in. diameters. Custom de 
signs and shapes may be 
Resistoflex Corp., Belleville, \. J 


Cire le No 21 on Reply Card 


requested 


Free Trade Literature 


Catalysts 
their history and the different types 
Harshay Catalyst lists 


typical catalysts for dehydrogenation 


available 


reforming, desulfurization, chlorina 


tion, hydrogenation, organic syntheses 
A chronological tab 
velopment of all 
types of refining catalysts Harshaw 
Chemical Co., 1945 E. 97th St., Cleve 
land 6, Ohto 


Circle No 22 on Reply Card 


and dehydration 
ulation traces the de 


Synthetic Ammonia 


four basic plant types: steam 


methane reforming, catalytic partial 
oxidation, non-catalytic partial oxida 
tion, and low temperature raw gas 
separation These tour processes are 
described and presented with flow dia 
grams for each in a booklet: 5 nthet 
4 Bast Plant / pe Pre 


which 


sented are two economic cases 
compare the use of coke oven gas or 
natural gas as the raw material. M. W 
Kellogg Co 225 Broadway, New 
York 7, N.Y 


Circle No 23 on Repl Card 


Asphalt Blender 


for eliminating the problems of 
manual batch-blending asphalt cut 
backs VUemo de 
scribes the operation of an automats 
which delivers to tank trucks 


1 pplic ation 


blender 
or cars through a product cooler By 
sired blends may be uniformly duph 
cated in any number of batches. A 
detailed flow diagram and 

tion of a typical installation 


descrip 
ire pre- 
4 ers, | 345 Har 
sented, Proportioneers, Inc 


Circle No. 24 on Reply Card 


SAMA Standards 


covering thermometers have re 
cently been published. These tentative 
standards are: RC4-10-19 Bimetal 
lic Thermometers; RCS-10-1955, Re 
yislance RC 6-10-19 
Filled System Thermometer RC 7-10 
1955. Glass Stem Industrial I he 


The rronieter 


room 


eters; and RC&-10-19 Thermocouple 
Thermometers (Pyrometer After 
| period of two years these tandard 
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97 Month Record Run 
proves stability of 


No shutdowns in 27 months! That’s how long Cit-Con Oil 
Corporation ran its furfural lubricating oil unit non top 
using QO furfural as the selective solvent 


We salute Cit-Con engineers. J heir operating method kept Cit 
Con ystem in good shape all through this run. and capitalized 
on fturfural’s stability to produce a continuous flow of high quality 
lube 

You can also measure QO furfural’ tability by its recovery 
ratio. In well operated refineries, solvent losses run only 0.02%) of 


the furfural cycled 

No wonder QO furfural is first choice among so many refinerie 
throughout the world. Other reasons? High selectivity Low cost 
Economical torage. Easy handling. Free from exce ive toxicity 
Year round availability 

iB ill mean write for our he Ipful new Bulletin 203-A Ph 
ical Data on QO Furfural.”’ And remember— your Qluaker repre 
entative is at your service 


Furoic Acid + Fur-Ag’ Conditioner +  Furafil 


Ti) The Quaker Oats Ompany 


339Z The Merchandise Mart, Chicago 54, Iilinois 
Room 539Z, 120 Wall New York 5,N. 
Room 439Z, 3000 No. Going St., Portland 11, Oregon 


In the United Kingdom perial Chemical Industries, Lid., B jham, England © In Europe 
The Netherlands; Quacker Oats (France) $ A. 3 Rue Pillet-W Paris 1%, France; A 
In Australia: Swift & Company, Pty, Ltd., Sydr ey © In Japan: F. Kanematsu & Company Lid 


duct 
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Slime Control... 


W &T SERIES A664 PUMP COOLING 
CHLORINATOR 


..-Chlorination of Cooling Water Circuits 


Heat transfer losses caused by slime forma- 
tion on condenser and heat exchanger water- 
side surfaces can be eliminated by chlorination 
of the cooling water. Water and air-borne 
organisms — the cause of slime formations — 
are effectively and economically controlled by 
Wallace and Tiernan chlorination systems. 
The Wallace and Tiernan Series A-664 Chlori- 
nator shown above is one of a complete line of 
W&T chlorination equipment, designed to 
give dependable chlorination at all feed 
ranges. It is used at large plants where cooling 
water chlorine requirements call for a durable 
high capacity unit. 


We Invite Your Inquiries 


Technical information on cooling water chlo- 
rination is available in our free booklet, 
RA-2061-C. Bulletins on chlorination of indus- 
trial process water and industrial waste treat- 
ment arealsoavailable. Write us for your copy. 


WALLACE & TIERNAN INCORPORATED 


25 MAIN STREET, BELLEVILLE 9, NEW JERSEY 


co0-40 
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will become a standard of the indus- 
try. Scientific Apparatus Makers Asso- 
ciation, 20 North Wacker Drive, Chi- 
cago 6 Ii! 

Circle No. 25 on Reply Card 


Glass Lined Reactors 


with hydraulic-driven agitators, 
available for laboratory and pilot plant 
use: Bulletin No. 927 describes this 
new line of corrosion-resistant vessel 
which is similar to the large manufac 
turing type. Data Sheet Number 30 
describes the hydraulic and air motor 
drive for this type of reactor. With 
a hydraulic drive all belting and ves- 
sel-mounted electric motors are elim 
inated; the unit is completely enclosed 
and explosion proof. The oil pumping 
unit, mounted at a safe distance from 
the vessel, is connected by hydraulic 
hose. The Pfaudler Co., Rochester 


Circle No. 26 on Reply Card 


Flotation Unit 


for use in refinery waste treatment 
plants: Gibbs Flotation Unit, a 20 
page brochure describes the construc 
tion and operation of an air flotation 
unit for waste treatment. A schematic 
flow diagram illustrates the operating 
principle of quiescent air bubble, in 
duced flotation Specifications and 
construction features are detailed. F.S 
Gibbs, Inc., 2300 Washington St 
Newton Lower Falls 62, Mass 

Circle No. 27 on Reply Card 


Laboratory Equipment 


new pieces are listed in: What's 
New For The Laboratory, Number 25, 
1955. Included are serological pip- 
ettes, humidity apparatus, freeze-dry 
ing apparatus, a mechanical extractor 
fluorocarbon lubricant, high vacuum 
pump and other new pieces of labora 
tory equipment. Scientific Glass Ap 
paratus Co., Inc., Bloomfield, N.J 

Circle No. 28 on Reply Card 


Inert Gas Welding 


by a low cost method: a | 2-page 
reprint, Carbon-Dioxide-Shielded Con- 
sumable-Electrode Arc Welding, deals 
with the methods of supplying carbon 
dioxide and its flow characteristics 
The chemical activity, operating char 
acteristics of this gas, and the proper 
ties of the metal welded by the proc 
ess are also discussed Air Reduction 
Sales Co., 60 East 42nd St... New York 
17, N.Y 

Circle No. 29 on Reply Card 
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ALL AROUND THE WORLD 


YOU WILL SEE 


PROCON BUILDING 


Forgive us for paraphrasing a trite slogan 


but actually “The sun never sets on a 


Procon construction project.”’ From a 
refinery in Australia to a petrochemical 
plant in England, the world around 
Procon is building. 

The broad experience gained, the highly 
skilled personnel developed in Procon’s 


wide-spread arena of operation, can be 


harnessed to your construction problems 
to give you full confidence in a job done 

rigidly to specifications and time re 

quirements, 

Our engineering staff will be glad to 
explain spec ifically how Proc on's complete 
design, engineering and construction sery 
ice can ide SO satisfac tory an answer 


to your building requirements. 


1111 MT. PROSPECT ROAT 


PROCON Canada) 


LIMITED 
40 ADVANCE ROAD 


TORONTO 18. ONTARIO CANAT 


PROCON 


BUSH 


din ) 


LONDON 


WORLD WIDE CONSTRUCTION FOR THE PETROLEUM. PETROCHEMICAL AND CHEMICAL INDUSTRIES 
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ACT NOW: 


HANDLE DANGEROUS CLEANING PROBLEMS 
IN COMPLETE SAFETY WITHA... 


(To obtain more data on advertised products see page 122) 


EXPLOSION PROOF CLEANER 


i 

' DOYLE VACUUM CLEANER COMPANY ' 

' 243 Stevens Street, $.W., Grand Rapids, Michigan ' 

! Please send, without cost or obligation, detailed information and specifications 

; on the Doyle EXPLOSION PROOF Vacuum Cleaner 

NAME TITLE 

' FIRM STREET 

‘ 

CITY 


Daily cleaning of hazardous loca 
tions can be just a routine opera- 
tion with the Doyle Explosion Proof 
Vac uum 


floors, bins, beams, pipes or ceil 


Cleaner. Cleans walls, 


ing in critical areas where an or 
dinary vacuum could not be used 


The unit safely recovers liquids as 
well as dry materials in areas con 
taining highly explosive or inflam 
Under 
writer's Laboratories approved, 


mable dust and gases 


(see U.L. listings) the entire unit is 
static conductive, constructed and 
designed to eliminate any exposed 
sparking which may occur in nor 
mal operation 


Make a hazardous place, a safe 
place . clean it regularly with 
a Doyle Explosion Proof Vacuum 


Cleaner. Write for full details. 


* The Doyle EXPLOSION PROOF 
Cleaner U.L. Approved for ile 
nder ¢ l jroup D and Cla 

benzir but 
h juer 
j 
\ cont ng starch 
jt na t 


Specialists in Industrial Vacuum Cleaning Equipment 


VACUUM CLEANER COMPANY 


243 Stevens St., $S.W., Grand Rapids, Michigan 


PETROLEUM PROCESSING 


revruadry, 


A NEW, EASY WAY TO ORDER REPRINTS 


You can now use the Reader's Service Card in this issue of 


PETROLEUM PROCESSING to order reprints. Here's how: 
© Check the list of reprints on page 123. 
@ Circle the proper "R" letter on the Reader's Service Card (Area "C"). 
@ Fill in your name and address—and send the card to us. 


We'll bill you with the reprints 
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Temperature Table 
for conversions trom 460 to 
4000 degrees | le in i 
handy &'2 x Il-in. form. This two 
olor chart converts de, s Fahren 
heit to Centigrade, or v rsa. Also 
included are the temperatu range 
of various sensing clement thermo 
couples, resistance bull nd radiation 
heads. Maximum limits for both con 
tinuous and intermittent services are 
‘hown. Thermo Elect: Co Inc 
Rochelle Park Post Office Saddle 


Brook NJ 
Circle No. 30 on Reply Card 


Chromatography Catalog 


lists the latest in equipment for 


hromatographic and electrophoresis 
work This 19 page itulo includes 
detailed description ind price lo 
ippal itu designed to ove! ill nor 
mal requirements in this field of anal 

Fraction collecto migration 
hamber densitometer pectropho 
tomete! everything needed for work 


in this field ts included. Harshaw Sci 
entific, Division of Harshaw Chemical 
Co., Cleveland 6, Ohio 

Circle No. 31 on Reply Card 


Model Kit 


for the “do-it-yourself designer 


a brochure describing the simple but 
adequate kit of model parts for layout 
of chemical plants and refineries ts 
Listed are the part 


which make up the standard kits; spe 


now avatlable 


cial parts can be ordered separately 
Industrial Models, Inc Sconset 
Road, Wilmington 13, Del 

Circle No. 32 on Reply Card 


Pumping Stations 


for liquid petroleum: Technical 
Data Bulletin No. PL-2 a ribes the 
functions of pipe line pumping sta 


tions, the various types of pumping 


equipment, and the control systems 
for regulating them. Cop oft the 
bulletin can be obtained | vriting d 


rectly to Minneapolis-Hon scll Regu 


lator Co., Industrial Dh Wayne and 
Windrim Avenues Philadelphia 44 
Pa 


Do not use Reply Card 


Heat Exchanger Data 


presented in a technical catalog 
vill aid in selecting equipment: Cala 
deal vitl tan heat 
rs and storage heat oO Simplified 


performance curves pl nt inform 


PETROLEUM PROCESSING, Februar 1956 


| 
4 | 
HAZARDOUS LOCATIONS 


Vapor-Tension Sensing System 


Bulb Range 


0-100 F. 
40-140 F. 
40-240 F. 
100-350 > F. 


PETROL Mm 


Recommended 
Working Range 


20-90 F. The new BS&B Type 1460 Temperature 
Controller or Pilot is equipped with an external 

60-130 F. vapor-tension thermal system to actuate 

90-220 F. the powel init in the pilot 

175-335° F. Except for this actuating mechanism and the 


temperature indicator which is an integral part 
of it, the 1460 Controller ha all of the excellent 


features offered in the well-known BS&B 


Vapor-Tension Sensing System Type 1440 Control Pilot—including the 4” 
Choice of Temperature Ranges supply medium reducing regulator and 

ré ! fi ‘ 
Built-In Temperature Indicator I 
Simple Adjustment Permits Either Phi init Is especially ited for translating 
100°. Throttling Action—Or “On- temperature variations to direct flow-control 
Off’ Snap Action Within A of fuel, or of heating or cooling medium, 
Wide Limiting Range through diaphragm operated valve 


Parts Interchangeability With BS&B 
1440 And 1450 Pilots Reduces 
Maintenance Cost And Parts 


Inventory 


as” 
of paoouct 


LACK, IVALLS& RYSON.INC. 


Controls Division, Dept. 4-02 
7500 East 12th Street Kansas City 26, Missouri 
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| 
The New BS8B Type 1460 Temperature Controller 


LABORATORY 
HOT PLATES 


BOILING? 


EVAPORATIONS? 
HEATING? 


Whatever your need may be you can fill it per- 
fectly with one of these Lindberg Hot Plates. 


Model H-2 —(illustrated) — Plate Model H.3 — Plate 


working Sur- 


working surface 12” « 20 Power face 12° « W Power rating 00 
rating 2000 watt Power service watt Power service ‘ sO 00 
115-230 v. 50/00 cycle mo cle. 990° FF. max. temperaure 
maximum temperature Model H-S—Plate working sur 
face 5° «x 22 Power rating 1400 
Model H.-1 — Plate w: rking surface watt Power ser e it’ 4) 
10° 12°. Power rating 1300 watt 30 00 le 950 F. max. temp 
Power service 115-230 v 50/60 Four clamy ckhets accommodate 
cycle. 990 temperature standard dovetail pport clamy 


This new low cost Lindberg Pyrodise is the ideal port- 
able hot plate for the user whose volume of hot plate 
work is limited. Top plate 8° diameter. Power rating 
660 watts. Power service 115 v. 50/60 cycle. 750° FP. 
Maximum Temperature. 

All Lindberg Hot Plates offer many exclusive fea- 
tures, and are available for immediate shipment 


Order from your laboratory equipment dealer, or for 
additional information, ask us to send you Bulletin 
No. 1001-A 


LINOBERG \ABORATORY DIVISION 


Lindberg Engineering Company 
2481 West Hubbard Street, Chicago 12, Illinois 
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tion which can be used by engineers, 
irchitects and large users Of water 
heating equipment. Sizes and dimen- 
sions temperature rise conversion 
pressure temperature conversion and 
tips on fouling allowances are subjects 
all presented in chart form. E. ¢ 
Cooley Co 1186 Folsom St San 
Francisco, Calif 
Circle No. 33 on Reply Card 


Piping Flexibility Analysis 

what it is and how it can cut 
piping design and construction costs 
i 12-page brochure, Piping Flexibility 
Analysis, details how M. W. Kellog 
Co. uses this method, along with a 
piping model test and electronic com- 
puting facilities, in the design of pip- 
ing networks. Presented is a solution 
of a typical piping stress problem by 
both the general analytical method and 
the model test. M. W. Kellogg Co., 
Fabricated Products Div., 225 Broad 
way, New York N.Y 

Circle No. 34 on Reply Card 


Chemical Pumps 


for chemical sump, tank car un- 
loading, underground tanks, and other 
applications where air and vapor han 
dling capacity is needed: Bulletin No 
W-350-B/13, describes the major com 
ponent parts of self-priming, centrifu- 
gal pumps. One section ts devoted to 
a description of the physical properties 
and corrosion resistance of Worthite, 
the patented material of construction 
Worthington Corp., Harrison, NJ 

Circle No. 35 on Reply Card 


Water Vapor 


and how to measure it is the sub 
ject of a 12-page bulletin, The Meas 
urement of Water Vapor and Other 
Gases. Subjects considk red are grav- 
ometric, dew point and wet and dry 
bulb method as well as less com 
monly used methods, such as constant 
volume, convection diffusion and 
other experimental schemes Pittsburgh 
Lectridryer Corp., P.O. Box 1766 
Pittsburgh 30, Pa 

Circle No. 36 on Reply Card 


Process Plants 


a review of the design, engineer- 
ing and construction work done by 
Blaw-Knox Co. in this field: Process 
Plants by Blaw-Know, a 24-page book- 
let outlining their work in high tem 
perature and low temperature plants 
natural and synthetic fuels, waste re- 
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ronda likes Wax... 


builds de-waxers to fit 
your exact process require- 
ments ... tops in efficiency and 
long, dependable service. 


De-waxing and 
de-oiling rotary 
drum vacuum 
filters designed and 
engineered by 
Goslin-Birmingham 
have been 
recognized for many years as the 
standard for the industry. A 
continuous program of advante- 
ment and improvement in design, 
coupled with a reputation for 
exacting workmanship, has made 
G-B filters the reliable choice of 
leading refineries everywhere. 


The newest design G-B MEK 
filters are 12’-0” x 18’-8” and 

provide 700 square feet of 

filtering area. Units are available 

with bearings supported on the 

vat, with a much stronger vat 

and supporting feet. Propane 

de-waxing filters range up to 400 

square feet filtering area. 


For more complete information ... including recent test Installing the filter drum in a propane de-waxing filter 
data from many foreign refineries please write our The bearings are inside the vat and involve a very unique 


Fitter Engineering Department. There is no obligation method of holding the wear plate against the valve 


GOSLIN-BIRMINGHAM | 
MANUFACTURING co., INC. 
BIRMINGHAM © ALABAMA | 
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J-M BLAZECRETE 
builds longer lasting 


refractory linings... 


That’s why it pays you to use this hydraulic 
setting refractory for temperatures to 3000F 


Hlavecrete” linings last longer because 
they resist spalling, withstand slagging 
action, aod are not harmed by rapid 
temperature changes. 


Thus you cut down on refractory 
maintenance costs—and you save on 
labor costs, too, because Blazecrete goes 
on fast. For troweling, just mix Blaze- 
crete with water as you'd mix ordinary 
concrete then slap-trowel it in place 
When gunned, it adheres readily with a 
minimum of rebound loss. Fither way, 
Mlavecrete may be applied easily with- 
out laborious ramming or tamping. 


Three types of hydraulic-setting Blaze- 
crete are available. All harden on air 
curing, do oot require prefiring. They 
are furnished as a dry mix—can be 
stored safely for use as needed, 


3X temperatures 
through 4000F, Unusually effective for 
heavy patching, especially where brick- 
work is spalled or deeply eroded. Excel- 
lent for forge furnace linings, lime kilos, 


US Pat Of 


Whether you gun it... 


burner blocks, soaking pits, and indus- 
trial boilers. 


STANDARD BLAZECRETE—for tem- 
peratures through 2400F. Makes repair 
work easier and less costly. Can be used 
by boiler manufacturers to replace fire 
clay tile in wall construction. Suitable 
for use in combination with 4X Blaze- 
crete and L. W. Blazecrete. 


L.W. BLAZECRETE— ortemperatures 
through 2000PF. An insulating refractory 
... light in weight, low in thermal con- 
ductivity. Adaptable and economical for 
many other applications. 


Send for Brochure RC-28A on Blaze- 
crete and its companion material, Fire- 
crete*... the hydraulic-setting castable 
refractory for making 
special shapes and lin- 
ings. Write Johns- 
Manville, box 60, New 
York 16, N.Y. In 
Canada, 199 Bay St., 
Toronto |, Ontario. 


or slap-trowel it... } 


Johns-Manville BLAZECRETE 


BUILDS BETTER REFRACTORY LININGS 


What's New! 


covery, petroleum and petrochemicals 
as well as other process fi ld Blaw 

Knox Co Chemical Plants Div 

Pittsburgh 30, Pa 

Circle No. 37 on Reply Card 


Fatty Acids 


their effect in performance ot 
lubricating greases: Usine Fatty Acid 
in Lubricating Grease i booklet ck 
scribing the factors for improving the 
uniformity and performance of lubri 
cating grease The advantages of using 
fatty acids as replacement tor tallow 
and other glycerides are summarized 
Various examples of improved grease 
formulations are suggested Fatty 
Acid Division, Soap Association, 29 
Madison Ave., New York 17, N.Y 
Circle No. 38 on Reply Card 


Lithium Grease 


a review of its histor 


ind formu 


lation: Foote Prints vo No 
1/955, presents an article on the manu 
facture of this multipurpose grease 


which is a comparative newcomer to 
the old line of industrial lubricants 
The reasons for using napthenic stocks 
rather than paraffin base lube stock 
are outlined. Foote Mineral Co 1% 
West Chilten Ave., Philadelphia 44 
Pa 


Circle No 49 on Reply Card 


Jet Vacuum Pumps 


for installations needing suction 
pressures from 4-in-Hg absolute to 
10mm Hg absolute: Bulletin SH2 lists 
typical performance characteristics 
sizing data, and sizes and dimension: 
for two-stage steam jet vacuum pumps 
Applications for both condensing ind 
non-condensing units are described 
Included also are operating in 
tions and a description of material 
of construction. Schutte and Koerting 
Co., Cornwells Heights, Bucks Co Pa 


Circle No. 40 on Reply Card 


Downhill Pumps 


for pumping from high suction 
pressures to lower discharge pressures 
Bulletin No. 855 details the operation 
and applications for the new “Minus 
Delta P” line of pumps for controlled 
volume. Included are specifications 
capacities and features of this unit 
designed for additive injection, pro 
portional feed and fluid sampling un 
der special pressure conditions. Milton 
Roy Co., 1300 East Mermaid Lane 
Philadelphia 18, Pa 

Circle No. 41 on Reply Card 
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Motor oils compounded with 


give your customers what they want 


Reduced engine wear 


Rust protection 
Performance under all types of operation 


Corrosion protection 


Your customers are 
aware of the greater demands placed on motor 
oils by the modern, high-compression engine. 
And with superior oil performance and engine 
protection provided by Oronite lube oil additives, 
you can gain a better sales position with your 
finished oils. With Oronite additives you can 


prove “reduced engine wear’ to your customers. 


Oronite’s flexible program of custom-formulation 
to your base oil and individual needs can provide 
your customers with an exclusive, tailored-to- 
order motor oil. Why not talk it over with an 
Oronite lube oil additive specialist. Contact 

the Oronite office nearest you. 


Custom-formulation for individual oil marketer 
an Oronite specialty! 


 ORONITE CHEMICAL COMPANY 


200 Bush Street, San Francisco 20, California 

OROWNITE 30 Rockefeller Plaza, New York 20, New York 

CHEMICAL 20 North Wacker Drive, Chicago 6, Ilinois 
714 W. Olympic Bivd., Los Angeles 15, California — 

Mercantile Securities Building, Dallas 1, Texas 
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Diesel Loading pumps with 


2200.5000 Volts 


»* 


EC4&M Div. 2 Starters. 


OUTSTANDING ADVANTAGES 


Reduced floor space 
Low-cost Div. 2 design 


50,000 KVA interrupting 
capacity 


Combination starter with 
Disconnect Switches 


Corrosion resistant, weather- 


proof construction 
Copper tungsten contacts 
for positive operation 
Simple 3-wire TIME-DELAY 
UVP push button circuit 
THERMAL MAGNETIC 
Overload Relays give 
accurate motor protection 

. trip instantly on faults 


9. All internal wiring complete 
10. Self. contained bus and pot 


heads are optional 


50,000 KVA 
Interrupting Capacity 


MOTOR STARTERS 


Petroleum engineers specify these Starters 
for Division 2 semi-hazardous locations 
because they assure substantial savings 
in installation and operation 


Construction advantages include: Type III 
weather-resisting enclosure with drip-proof 
root, tank-cover and front-cubicle doors 

oil switch which opens 220-volt control 
transformer before upper door can be open- 
ed to operate main line disconnects .. . 
overload and control relays in flanged 
(Class I, Group D) enclosure with remov- 
able cover . main contactor with alloy 
contacts oil-immersed in rear tank. On volt- 
age dips, push button circuit maintained up 
to 2 seconds by simple 3-wire circuit. ‘Stop 
circuit’ opens without delay when‘ Off 
button’ is pressed. 

EC&M 2200-5000 volt Starters are also 
available in Totally Oil-immersed Division 
2 Style and in Division I style. Both are 
available with Oil Disconnect Switch (for 
main line). 


Write for 16-page Booklet 1062 
for complete details. 


THE ELECTRIC CONTROLLER 
& MFG. COMPANY 


44986 LEE ROAD ° 


CLEVELAND 28, OHIO 


(To obtain more data on advertised products see page 122) 
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Process Pumps 


for petroleum uses: Form 7094-B 
describes the full line of pumps avail 
able tor refinery appli itions. Featured 
are detailed drawings of pumps for 
moving hot liquids, slurries, and gen 
eral process fluids—-as well as de 
tailed descriptions of mechanical |t 
tures. A helpful chart shows (in gri ph 
form) the interchangeability of all 
pump parts; possible modifications for 
special services are also described and 
illustrated. Dimensions for both top 
suction and end-suction models are 
listed in a separate table Ingersoll 
Rand. 11 Broadway. New York 4, N.Y 

Circle No. 42 on Reply Card 


Metal Hose 


its use and selection: Catalog 
#/52 describes the full range of flex 
ible metal hose products, along with 
complete coupling data. Specifications 
applications, and dimensions of each 
type are covered. Included also 1s a 
4-step method recommended tor the 
proper selection of this product 
Charts of working pressures and line 
size are included. Flexonics Corp 
1315 S. Third Ave Maywood, Ill 
Circle No. 43 on Reply Card 


Petroleum Processing Index 


for 1955: including subject and 
author indexes for all feature articles 
and regular departments for the 12 
issues of this magazine published dur 
ing the past year. Available now trom 
McGraw-Hill Petroleum Publications 
330 West 42nd St., New York 36 
N.Y. or 

Circle No, 44 on Reply Card 


Refining Statistics 


a supplement to the book: Statis 
tics of Importance to Refiners, issued 
by the Western Petroleum Refiners 
Association. Revised information on 
24 pages is available to the holders 
of the original book. Write direct to 
the Western Petroleum Refiners Asso 
ciation, 1428 Hunt Building, Tulsa 3 
Oklahoma 

Do not use Reply Card 


Tubing and Piping 

for subzero service: Bulletin TB 
357 describes the special types of tub 
ing to use for low temperature proc 
esses—such as ethylene purification 
propane dewaxing, synthetic rubber 
production and others involving tem 
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Nicholson steam trap simplicity gives you 


peak performance, 
low-cost maintenance 


Nicholson simplicity of desig: and operation pa off in any 


plant n peak performance tor petroleum processing in 


en , low-cost maintenance. Nicholsor trap offer the most effec 


nethod for discharging condensate and air from steam lines 


@ one moving part—big husky bellows. 


@ positive shut-off —no waste of steam. 
@ high capacity — effective use of large orifice. 


@ each unit service tested — with steam. 


{NICHOLSON 


(( ) ICHOLS ON ant Company 
TRAPS VALVES FLOATS PAETAL PARTITIONS 
ee LAUNDRY, ORY CLEANING AND PRESSING MACHINERY 


14 OREGON STREET, WILKES BARRE, PA ~ SALES AND ENGINEERING OFFICES IN 96 PRINCIPAL CITIES 
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Petroleum Provides Its 


Weathercoat— 

a petroleum product— 
protects outdoor 
refinery vessel 
insulation 


In refineries and petrochemical plants throughout the na- 
tion, Operators are turning to Laykold Weathercoat for 
protection of insulation on outdoor units. 


“EFFICIENCY PROTECTION” 


Most modern insulation materials depend on “dead air space” be- 
tween particles for their insulative value and efficiency. If water 
replaces this ‘dead air” the efficiency is lost. 


A PRACTICAL RAINCOAT 


Laykold Weathercoat seals insulation material (whether block or 
bulk) against water vapor or moisture. And—it remains “alive” and 
resilient to resist rupture due to dimensional changes and vibration. 


Get the full facts from our nearest office. 


AMERICAN 
Bitewmmwuis 2 Asphalt 
COMPANY 


HEE 
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peratures as low as 323° F. Some 
types of steel showing good tensik 
and yield strength properties at room 
temperature, exhibit brittle qualities 
and poor ductility when subjected to 
low temperatures Selection of the 
right typ for operating cond! 


tions is covered in this booklet. Bab 
cock & Wilcox bubula Product 
Division, 161 EF. 42nd St.. New York 
N_Y 


Circle No. 4§ or Reply Car 

Electric Heaters 

for curing man winter head 
aches: How to solve Winter Problem 
with Llectric Heat, a \6-page booklet 
hustrating interesting applications of 
small heaters to avoid treezing and 
icing. How to use heated cablk 
straight or formed tubular heaters, flat 
or curved strips irtridgve and finned 
heaters applications tor all the 
types are described along with pi 
tures of installations. Edwin I Wi 
gund Co OO Thom Blvd... Pitts 


burgh &, Pa 
Circle No. 46 on Reply Card 


Magnetic Speed Control 


allows adjustable control of extst 
ing constant speed motors. Bulletin 
No, 4400-PRD-229 explains the use 
of the “Ampli-Speed” drive, which can 


be used up to 75 hp tor constant 
torque loads Fans, centrifugal pump 

and compressors up to 95 hp can be 
controlled by this magnetic amplifier 
speed control, within e otf control 
knob setting. Electric Machinery Mtg 
Co., Minneapolis 13, Minn 


Circle No. 47 on Reply Card 


Nickel Alloys 


us produced in the largest spe 
cialty mill in the world, 1s the subject 
of a new booklet, J/iis /y Inco’s Hunt 
ineton Works. Tracing the production 
of high nickel alloys from the mine to 
the mill, the 47-page book unfolds a 
complete story of all | 
volved. International Nickel 
67 Wall St.. New York 5, N 
Circle No. 48 on Rey ly Card 


Solenoid Valves 


for air, water, and oil servic 
Bulletin 5S-A a ribs ir Valves tos 
pressures of 250, 1000, and 1500 p 
Bulletin SS-H covers oil valves witl 
operating rang of 250, 1500, and 


3000 psi; and Bulletin SS W ck 
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New low prices make 


catalysts 


youl bargain! 


Cyanamid 

first to bring you fully balanced 
HI Catalysts 

¢ leads again in giving you 


more for less money. 


Cyanamid leads the way again by offering you 
regular and high alumina catalysts at new 
low prices 

‘Technological improvements have brought 
savings that can be passed along to you. And 


synthetics vive highes octane ld 


because 


than natural catalysts, these new low price 


make AEROCAT Catalysts even greater bargain 


for the refiner. 


Cyanamid has consistently pioneered in 
bringing you more tor your cat ily stLinvestment 


first to bring you rospheroid il catalyst 


first to bring you the greater initial activity of oo | 
a high alumina catalyst first to bring you the — —— + 


greater activity stability of a HI PV catalyst. 


©VANAMID 
Cyanamid AEROcCAT Catalysts are your bi 


gest bargain today, not only in initial price but AMERICAN CYANAMID COMPANY 
RES 
in continued efficiency. Ask your Cyanamid 


representative today for further details. 


Registered 


PETROLI 
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What's New! 


FD water valves for pressures of 250 
1500, and 3000 psi. All bulletins in- 

clude valve characteristics, flow pat- 

Gunobd, 7 Beekman terns, photographs, and overall dimen- 
® sions. Barksdale Valves, 5125 Alcoa 


MODEL F3 Ave., Los Angeles 58, Calif 
OXYGEN ANALYZER Circle No. 49 on Reply Card 


with the meter on the door for field installation: Bulletin No 


955-D l|ists the advantages of the P-W 
system for running instrument tubing 


as well as the standard units available 


New convenience has been built into the well- 
known F3 Oxygen Analyzer...a meter on the door 
provides readings at the sampling point for making cali- 
bration checks, process changes, etc. In fact, complete math 4500 i Sidietes St., Philadel 
analyzing, calibrating and indicating components are now hia 24 Pa ; 
incorporated into the single F3 unit—at no extra cost! pastes 


Use The Model F3 
ON OPERATIONS LIKE THESE...TO MAKE SAVINGS LIKE THESE Did You Miss These? 


The following items, reviewed 


COM BUSTIO originally in October have 
Higher combustion efficiencies aroused considerable interest 


, at lower fuel costs 
Boilers, Kilas, Direct-Fired Heaters, y They are repeated briefly as a 
tills, ete. 


Dimensions, recommended loadings 


and general specifications are included 


c ircle No 50 on Reply Card 


service to those who micht have 


missed them the first time they 


PROCESSING Better product quality with appeared. For details or literature 


Air Liquifrection Processing Buta- please use the regular Reply Card 
diene, Acetylene and Similar Gases tamination 


PLANT SAFETY Control explosive atmospheres, High Vacuum Pumps 


Hydrogenation, Hydrofining, Gas Com- reduce fire risks, minimize from “% to 40 hp.: 52-page Cata 
pressors, Sulfur Grinding, etc. plant and personnel hazards : 


in this issue 


log No. 425 describes compound 


single-stage simplex, single-stage du 


Unique Operating Principle plex and two-stage mechanical booster 


high vacuum pumps, and presents en 

Ihe various applications highlighted above are only a gineering data in the form of con 
few of the many ways Arnold O. Beckman Oxygen Ana- : ; 
lyzers—industry’s great new profit builders—are being 
used by progressive operators to boost profits, cut costs 


version tables, charts, formulae, etc 


New York Air Brake Co Kinney 


These are the only oxygen analyzers that continuously Manufacturing Division, 3640 Wash 
measure process streams by an advanced magnetic prin- ington St., Boston 30, Mass 
= ciple that provides direct physical measurement of the 
1 oxygen itself —not of some secondary relationship Circle No. 51 on Reply Card 
Heart of the unit, as illustrated, is a dumbbell-shaped 


test body suspended in a magnetic field. Sample gas sur- | 
rounding this test body causes it to rotate in the field, 
depending upon the oxygen content of the gas. The move- 
ment of a light beam, reflected by a small mirror on the 
test body, is measured by simple electronic circuits 


New Tower Packing 


for distillation, absorption, fume 


scrubbing, etc.: bulletin Spraypak de- 


and the result indicated directly on a conventional re- | scribes construction, performance, and 
corder or indicator. It's simple, positive, accurate! } mechanical design. Fractionating Tow- 
| c7 
No chemicals — filaments — catalysts ers, Inc., 5711 Boulevard East, West 
cams —complicated mechanical parts! New York. N. J 


Circle No. §2 on Reply Card 


' Send for Helpful Free Literature which describes this 
' unique operating principle in detail—explains its many ad- 
: ventages and applications. When writing, outline your par- 


Process Automation 


for the petroleum and chemical 


FEATURES OF THE F3 industries: Kellogram, Issue No. 3 
Gold | Series, discusses the concepts of 
| Ranges: Full scale ranges of automation, gives diagrams to illus- 


ticular operations—we'll gladly supply specific information 


Ask For Data File 16)-26 


% ,0-10% , 0-15% Oy and higher 
Accuracy: 1% of full scale _ Instruments for Sctence and Industry 4 trate the basic functions of instru- 
. 
Muiti-Ranges: Any instrument may be 1020 MISSION steces. } ments used in automatic control 
supplied with two or more rang i | such as radio isotopes; discusses data 


SOUTH PASADENA, CALIFORNIA 


Note: for ra norrower than 
o5% O; ask the Model G2 


reduction systems, electronic instru- 
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A FEW OF OUR RECENT JOBS 


B-L VESSEL LININGS 


\ \ \ @ Montreal Canada Regenerator 
SET RECORD AFTER RECORD \\\ a Regina, Canada Regenerator and Cyclones 
@ Batangas, Philippine Regenerator and ( yclones 
FOR DEPENDABLE PERFORMANCE @ Yokohama, Japa Regenerator and Cyclones 
@ Ras Tanuta Aratna Repenerator Reactor 
@ Lopenhage De wk Kiln Reactor 
It looks like a Cook's Tour—but it isn't. Instead it's @ Antwerp, Belgium Kiln 
Ny epene or ane ( 
a listing of recent Bigelow-Liptak refinery installa- @ Norco, La Regenerator and Cyclones 
t f A f th id @ Altona, Australia Reactor 
ons in far-flung corners of the world. 
Ons ung co $s e@ Mandan. North Dakota Regenerator and Cyclones 
There are good, solid reasons for this world-wide and NOW! 
Anacorte hingt A Regenerator, Reacto 
preference for Bigelow-Liptak jobs. In the first place ites, Washing b 


{ | an 1 Lines 
from B-L’s years of experience has come a complete 
t » package. Insul -an on- tan 
castable package. Insulating- and abrasion-resistant after initial runs of 785 and 610 days, B-L linings 
castables are engineered, furnished and installed 
were in perfect shape —required no repairs during 
by the same company — which means just one con- ae ay 
tract and one responsibility 


Yes, from Regina to Saudi Arabia —and points in 


The overall result of this all-in-one engineering is between —Bigelow-Liptak installations are setting 
exceptional durability and performance. B-L new records for service and performance. For 
refractory installations have established world complete information write for the B-L catalog “One 
records for continuous operation. For example, Source”. Do it today! 


AND BIGELOW LIPTAR CORPORATION 


BIGELOW-LIPTAR (oycration 


2550 WEST GRAND BOULEVARD. DETROIT 6 MICHIGAN 


UNIT-SUSPENDED WALLS AND ARCHES 
Iu Canada: BIGELOW-LIPTAK OF CANADA, 


ATLANTA + BOSTON BUFFALO CHICAGO + CLEVELAND DENVER « HOUSTON KANSAS CITY. MO + LOS ANGELES « MIAMI MINNEAPOLIS NEW YORK 
PHILADELPHIA + PITTSBURGH + PORTLAND, ORE + ST LOUIS + ST PAUL + SALT LAME CITY « SAN FRANCISCO + SEATTLE « TULSA « VANCOUVER, BC. 
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PROCESS 


PROTECTS 
REFINERY 
EQUIPMENT 


More and more relineries are dis 


covering the advantages of the new 
ALUMICOAT Process' ALUMICOAT 


ollers a lirm resistance against cor 


rosive media especially sulphur 


mpounds and extreme temper 


In the ALUMICOAT Process, refinery 


parts are dipped in molten alum 


inum to produce a _ metallurgical 


iron-aluminum bond at the interface 


and a surface overlay of pure alum 


inum. At temperatures exceeding 


the melting point of aluminum, the 
aluminum on the surface diffuses 


This diffused coating, together with 


the iron-aluminum bond, provides a 


refractory material that gives steel 


maximum protection against high 


temperature scaling 


The Alumicoat Process can solve 


your corrosion and oxidation prob 


lems. Send for full details today! 


ARTHUR TICKLE ENGINEERING WORKS, INC. 


24 Delevan Street MAin 5-4200 Brooklyn. N. Y. 


4) 
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mentation, stream analyzers and high 
pressure instruments. The M W. Kel 
logg Co.. 225 Broadway. New York 
1, N. ¥ 

Circle No. 53 on Reply Card 


Stainless Tubing and Pipe 


of the seamless type Bulletin 


1B-355 contain nformation tor the 
engineers and designers. Includes the 
attributes of stainl teel and how 
it is fabricated, tabk of analyses 
mechanical properts reep strength 
physical properti and oxidation 


sistance of nine of the most popular 
stainless tubing steel lubular Prod 
ucts Diy Ihe Babcock and Wilcox 
Co., Beaver Fall Pa 

Circle No. 54 on Reply Card 


Flow Indicator 


with standard pipe fitting body 
permits easy installation in any line 
The FI-200 ts designed so that flow 
(or flow stoppage if desired) will 
actuate a switch to operate a warning 
signal or provide shutdown. Construc 
tion is of marine bronze and plastic 
both chemically inert to oil and fuels 
Ihe lead wires are jacketed with du 
plex nylon, and the switch unit is 


hermetically sealed in gla 

Sizes available range trom is to 3 
in. Normal models are designed to 
function for any flow over 1.5 gpm 
with other capacities obtainable on 
special order. Gems Co., 64 Welles 
Drive, Newington, Conn 

Circle No. §5 on Reply Card 


High Pressure Valve 


provides precise settings because 

of its micrometer stem 
Designed tor bleeding and meter 
ing pressure letdown control, this 
new “Micro-Valve” operates on the 
principle of differential screw threads 
The slightest turn of the handle makes 


dial settings on an easy-to-read scale 


One complete turn of the hand 
opens the valve orifice O.O1S sq. in 
A positive stop at full closed position 
prevents misalignment or over-pres 


sure on the seat through excessive 


tightening 
The valve is available in a wide 


range of materia ncluding stainless 


steel, Hastello ind titanium; pres 


sure ratings range trom vacuum to 
60,000 psi. A complete range of tub 


ing sizes through 9-16 tn. is available 
High Pressure Equipment Co., Inc 
1222 Linden St Eri Pa 

Circle No. 56 on Reply Card 
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HIGH YVYIELDS-—-LOW COSTS with 
Kellogg Steam-Methane Retorming 


Helping to meet increasing demands for pany, which provides further evidence of S. 

petrochemicals, the Sohio Chemical Com the ethiciency of Kelloys team-methane ; 
pany’s new anhydrous ammonia plant reforming proce and its unique quence} 
ut Lima, (ohio will have a Capacity ofl ! reuctor one of ur 
300 tons per day. Engineered to get opt Which M. W. Kellogg off immonia 
mum efficiency from refinery ga ind p ! i i Cal oper 
natural gas, and cor oe 

of schedule, this multi-million dollar proj Ditty ol ammonia plant design perm tted pet 
ect was The M. W. Kellogg Company’s by ene ir process vith specifie de rate 
respon ibility from start to fir tails of each, may be obtained b Vriting 
The M W. Ke llogy Con pany 18 privi for M. W Ke oyy iZ page, illu trated 
eged to participate in the current expar Hookiet nthetie Ay Four 
ion program of the Sohio Chemical Con Basic Plant Type 
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PETROCHEMICAL PROCESSES AND PLANTS 


CHEMICAL PROCESS DIVISION 
THE M. W. KELLOGG COMPANY, 225 BROADWAY, NEW YORK 7, N. Y. 
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A MESSAGE TO AMERICAN INDUSTRY ° ONE OF A SERIES 


After the Great Ford Foundation Gift... 


What Still Remains Done 
Provide Decent Faculty Pay 


The Ford Foundation’s gift of a half bil- 
lion dollars to our privately supported col- 
leges, medical schools and hospitals, now 
being distributed, is magnificent. But it 
will be much more magnificent if it in- 
spires completion of the job to which it 
gives a lift. So far as the colleges and uni- 
versities are concerned, this job is prima- 
rily to rescue their faculty members from 
being second-class citizens economically. 


ven in a period when we have become ae- 
customed to astronomical financial figures, a 
half billion dollars remains an eye-popping 
gilt. In fact, it is so imposing that a good many 
people who don’t read the fine print are apt to 
conclude that it must just about solve the finan- 
cial problem to which it is addressed. 


Goes Only a Small Way 


However, we have allowed college professors 
to fall so far behind the parade financially that 
the share of the Ford half billion dollar gift 
going directly to the improvement of faculty 
salaries ($210 million) will go only a small 
way financially toward doing what is necessary 
to proy ide adequate salaries. 


Completion of this job for our privately 
supported colleges and universities calls 
Sor: 

1. An increase in faculty salaries at least 
five times as great as that made possible by 
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the Ford gift merely to restore salaries to 
their 1939 purchasing power level and an 
increase fifteen times as great to provide 
adequate salaries today. 


2. Some difficult and courageous deci- 
sions by the heads of the colleges and uni- 
versities in apportioning the grants re- 
ceived by them. 


Terms of Gifts to Colleges 


The $210 million of the Ford Foundation 
gift going specifically to improve faculty sala- 
ries is being distributed on the following basis: 
Each of 615 privately supported, regionally ae- 
credited liberal arts and seience colleges and 
universities receives a gift about equivalent to 
its last year’s teaching payroll. For ten years 
only the income from these gifts is to be devoted 
to raising faculty salaries. After that all the 
money can be spent in any way the institutions 
receiving it see fit. There is no requirement that 
universities having other than liberal arts and 
science schools limit use of the gifts to improv- 
ing salaries in these schools alone. They can 
spread it right through all their faculties if they 
wish. 


In addition to the gift of $210 million 
specifically directed to increasing faculty 
salaries, another gift of $50 million goes to a 
group of 126 institutions selected for spe- 


cially noteworthy leadership in improving 
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What's Happened to College Faculty Salaries* 
INDEX (1940 = 100) 


180 180 
160 160 
140 } = av 140 
120 120 
Lawyers (+ 10%) 
100 — | 100 
5%) 
80 80 
YEAR YEAR 
1940 1954 


® Real Income before Taxes 


Source; Council for Financial Aid to Education, U. S. Dep't ot 
Commerce; U. 5. Dep't of Labor. 


the status and pay of teachers. For these 
schools the individual gifts add about 50°, 
more to the amounts coming from the $210 
million fund. They ean be used to improve 
faculty salaries if the institutions choose to 
do so, but this is not required by the terms of 


these gifts. 


The $210 million plus the $50 million should 
yield an income of $10-$13 million a year. Even 
it will be 


only a small step, however worthy, toward the 


if all this is used to raise salaries, 
$200 million per year the colleges need to meet 


their salary requirements adequately, 


Helps Some Who Need It Most 


In focussing its gift to improve faculty sala- 
ries in privately supported liberal arts and sei 
ence colleges, the Ford Foundation aims at least 
part of the help at the spot where it is most des 
perately needed. Numerous surveys have indi- 
cated that the most poorly paid of all college 


and university 


faculty members are those in 


small, privately endowed liberal arts colleges. 


But the overshadowing fact is that the 
teachers in our colleges and universities as 
a whole are badly underpaid. Just how badly 
is indicated by the chart above which first ip- 
peared in an earlier editorial. (Figures lates 


than those for 1954 are not available.) 
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The Ford gift will turn the indicator of fae- 
ulty salaries, whieh now lies far below the gen 
eral salary trend, upward a few points. And it 
will do this in some places where salaries are 


below the wretched average shown by the chart. 


But the Crucial Test Remains 


College and university administrators will 
have the opportunity to extend further the proe- 
ess of getting the help provided by the Ford 
Foundation gilts where it is most needed. In 
general, this will mean giving it to senior fae- 
ulty members, order to hold experienced 
teachers and make college teaching attractive 
as a career, But to make such a division in many 


schools will take extraordinary fortitude. 


The crucial test of the success of the enter 
prise of the Ford Foundation in raising faculty 
salaries will lie in whether it prompts the rest 
college alumni, individuals, business 
alike to see that it is a 


great beginning, not a signal for a recess. 


ol lls 


firms and |e gislators 


Even with the Ford gifts providing 
13 million a year, our privately supported 
colleges and universities must have an in- 
crease of about S190 million a year to 
provide decent faculty salaries. 


This is a job far beyond the capacity of 
the Ford Foundation, imposing though 
that is. tis a job far beyond the capacities 
of a few hundred large corporations and a 
few thousand wealthy individuals. If it is 
to be done, it is a job at whieh all of us 
must work with a will. 


This frie one old seri prepare d hy the 
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EDITORIALS... 


What's the Future for 'Mogas'? 


LOT of p ople have asked us about the future out 
look for motor gasoline. They hear talk of the ga 
turbine and its possible u in automobil and they 
wonder how much loneer motor gasoline will be a pri 


mary product. They r from Detroit to 


that a va 


ad prediction 


the ellect turdin powered car will be in 


commercial production in the next and they 


the end of 


few year 


ask if that means the end of the octane race 
ind reforming? 
We think the answer 1 


turbine 


catalytic cracking 
imple: The advent of the gas 


will have no 


auto quick effect of any con 
quen on processing. It will be at least 5 years betore 
any appreciabl eflects are felt by refines And it will 
be 10 years before really drastic effects will be noticed 


Ihe parallel to thi 
held 
much larves m aimecralt 
this field os told in the lead 
the Airlines Fly Jet 
pages 43-45 
Jet aircralt 
total 


ituation will be found in the 
admittedly the 
What is taking place in 
in this issu When 


What Will It Mean to Retiners? 


aviation although military is a 


luctor 


tory 


have been in use for a decade, but the 


commercial and military requirements for avgas 


this past year were over five time vhat they were in 


1946, We are just now entering the big period of transi 
tion im aircraft engines. Private operators are ordering 
jets by the score. But despite the large number of jets 


which will be put into use in the next few years, avgas 


demand is expected to drop only about between 
now and 1960, and maybe another 10° between 1960 
and 1965, Jet fuel requirements during that same peri 


od, of course, will go up 


It seems to us that essentially the same pattern will 


be followed in the motor fuel picture. Assume the first 
turbine autos (on a production basis) come out in 1960 
New till be built 


have 


reciprocating engine cars will just 
built 
And the de 


ame or higher quality 


al 
1 hie 
mand for motor 
as the 


new reciprocating engine aircraft been 


old ones will continue in operation 


vasoline oft the 


industry is now asked to provide-—will hold up 


We predict it will hold up until at least 1970-—-with 
even a slight increase during the first half of that decade 
And then it will begin to drop of! 


During this period, more emphasis will be put on 


treating and = finishing middle distillates. Catalytic 
crackers will be run on heavier stocks and at lower 
veverities. In reforming, more aromatic extraction with 


recyling of the non-aromats 


outlook for avea 


Based 
blending 


will be employed 
litthe of the 


will be 


on the very 


component for aviation gasoline released for 


use in motor fuel 
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to need 


then, that refiners will continue 


It appear 


uch processing tools a cracking 


catalytic and reform 


ing, that existing units will not be obsolete before they 


have outlived their usefullness, and that additional new 
units will even be required to maintain capacity 
[here's a le 


aircraltt fuel need a le 


outlook for 


son to be learned from the history of 
on of optimism tor the future 


Mopvas 


Needed—The Hand to Turn the Key! 
wy 


Poday 


foresight when fore 
et up the U.S. patent sy 
kevs 


foresee, however, was 


more than average our 


tem over 165 years 


avo patents are the to progre 


One thing they didn't today s 


large research groups, turning out patent applications 


So now the Patent Office tinds itself still 
the single inventor, but coping 


by the SCOTFeS 


geared and manned for 


with an ever-growing flood of requests for patents 
The result is that our industrial health ts being 

criously crippled by the delay and uncertainty in 

patent issuances New developments are kept secret 


waiting for the delayed patent protection instead of 
being put to use 

One of the problems is the drastic shortage of patent 
Over 100 new examiners were added to the 
Patent Office staff during the last part of 1955. Another 
These positions 


ituation to im 


examiners 


350 ure expected to be added this year 
must be filled quickly if the patent 


prove Qualifications for examiner include college 


degrees in engineering or applied science, or with a 


major in chemistry or physics, or with certain combined 


credits in these fields 

Salaries start at $4,345 a year, and it ts possible to 
reach $7,570 in 5'% years. The usual liberal govern 
ment vacation, sick leave and pension benefits are in- 


cluded. Any person interested in patent examining as a 
career Should write the Commission of Patents, Wash 
ington 25, DA 

lhough we approve of efforts to speed patent proc- 
essing, we would like to suggest that more than the 


hiring of additional examiners is needed. With patent 


law, language and techniques couched in “patenteese 


more to confuse than to clarify, we have 
bottleneck 


Even the Patent Office plan to IBM-ize patent search 


which serves 
another 
as long as horse-and bugvy 
Why 


ence between the judicial, legal, 


ine cannot be tully effective 


patenteese” holds sway not a national confer 


Patent Office and in 
dustrial concerns directly affected by patent techniques 
Maybe they could develop a logical set of patent “me 
chanics” in step with our streamlined, automated age 
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(Stabilized 


with 4 U L FA N 


for Sulfonated 
| Lube Oil Additives 


and other 


Emulsifying and Demulsifying Agents 


BENEFIT No. 1 Increase Yields 


Because of the extremely reactive nature of SULFAN, 
higher molecular weight compounds can be sulfonated 
to produce desirable oil soluble sulfonates. ‘Treatment 
with Sulfuric Acid or 207% Oleum leaves these com 
pounds unreacted 


7 BENEFIT No. 2 | Eliminate Waste Acid Problem 


Since water is not formed when SuULFAN is used for 
sulfonation, the waste acid problem inherent in using 
Sulfuric Acid or Oleum is eliminated 


Tank Car Quantities ; | 
A laboratory development just a | BENEFIT No. 3 Improve Sulfonation Efficiency 


few short years ago, SULFAN today SuLPAN has 99.57), SO, available for sulfonation reac 
tions, thus, for many applications SULFAN offers nine 
times as much usable SO, as 100°, Sulfuric Acid and 
over three times as much as 20°, Oleum. This can 


larly shipped to many users in tank mean a considerable saving in sulfonation costs 


is a commercial chemical of ever 
growing importance. This new 


processing tool is now being regu 


car quantities. For technical data 
on SULFAN, experimental quanti 


| BENEFIT No. 4 Step Up Processing Efficiency 


any General Chemical office listed The 


‘absence of waste acid when using SULFAN permits 
below. larger batch sizes or more rapid through-put in a sul 
fonation process. This means that by using SuULFAN, 
batch size or through-put can be doubled or tripled 
without increasing the size of the equipment 
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ALLIED CHEMICAL & DYE CORPORATION 

40 Rector Street, New York 6, 
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eveland Denver * Detroit * Greenville (Mi) Houston 
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THE WHY OFA 
FLUOR PRODUCTS COMPANY 


The formation of the Fluor Products Company was three-fold in purpose—to insure 
advanced technology in the design and building of cooling towers and other existing 
and future Fluor products; to create a management with a consuming interest in 


those produc ts; to insure Opportunity for people lo progress and create new products 


This separate and distinct company ts already bringing to its customers superior 
products of advanced design. In the cooling tower field alone we have redesigned 
our existing tower to make it a mass-produced item. We are designing a completely 
new cooling tower—one that will revolutionize the industry. Other major products 


are in advanced stages of development 


This ts the kind of company we are—a company with new ideas, new products. A 
company that will exist on the strength of what it produces—one with the ability and 
facilities to provide you with better products, greater technical know-how, shortened 
delivery schedules and better prices. For details contact our sales office nearest you 


Or write, 


SALES OFFICES and REPRESENTATIVES in Birmingham, Boston, 
Buffalo, Chicago, Denver, Detroit, Houston, Los Angeles, Minneapolis, New York, Philadelphia, Pittsburgh, 
San Francisco, Tulsa ASSOCIATES: Fluor Corporation of Canada, Lid., Toronto, Calgary; 
Head- Wrightson Processes, Lid., London, England 
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